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OBJECT LESSONS IN CENTRIFUGAL FORCE. 

Some years ago, before the railroads had begun to 
replace the light rails with rails of heavier section, and 
at the time when the development of the locomotive 
had reached a point where the concentrated axle loads 
were greater than the track was well able to carry, it 
was found that the passage of a train at high speed 
was liable to produce a serious distortion and perma- 
nent set of the rails. In one particular case, after a new 
and unusually heavy engine, hauling a special train 
at excessive speed, had passed over a certain stretch of 
track, it was found that the rails had been bent verti- 
cally, the depressions occurring at regular and evenly- 
spaced intervals. Inquiry into the cause developed^ he 
lact that the locomotive carried a large amount of ex- 
cess balance, that is to say, the reciprocating parts had 
been so completely counterbalanced that there was a 
large excess balance in a vertical direction, which re- 
sulted, at the high speed at which the train was run- 
ning.in a vertical hammer-blow, whose downward effeefc 
was sufficient to depress the rails beyond their elastic 
limit, and leave them permanently distorted. The 
best practice to-day is to reduce the weight of the 
reciprocating parts to the lowest limit consistent with 
safety, and then counterbalance only a certain pro- 
portion of these weights. 

In stationary and marine engine practice, where the 
engine is bolted directly either to a massive foundation 
or to the rigid structure of the ship, the necessity for 
careful balancing is not so pressing, the effect of the 
unbalanced weights and moving parts being absorbed 
by the inertia of the whole mass of the foundation of 
which the engine forms practically a part. So long-as 
an unbalanced engine is controlled within the speed 
of rotation for which it is designed, no serious effects 
are to be feared from the unbalanced reciprocating 
weights; but should a powerful stationary or marine 
engine get beyond control and run away, it can 
readily be understood that the tremendous forces de- 
veloped may reach a point at which the engine will be 
either ruptured internally or torn from its foundations. 
An examination of the engine room of the " St. Paul " 
shows conclusively that it was the effect of the mas- 
sive unbalanced reciprocating parts, revolving at a 
speed which is estimated as having been anywhere be- 
tween 250 and 350 revolutions per minute, that was the 
immediate cause of the break-up of the engine. Cen- 
trifugal forces which are negligible at a speed of 90 
revolutions a minute become resistless at three or 
four times that speed. On the lower half of the revo- 
lution the downward hammer-like effect of the unbal- 
anced weights took the form of a blow directly upon 
the mass of the main bearings, the engine-bed and the 
heavy cellular structure of the hull; but on the upward 
half of the revolution, the blow had to be resisted by 
the caps and holding down bolts of the main bearings 
of the crank shaft. The strength of the chain is 
always the strength of its weakest link, which, in this 
case, proved to be the threads of the crankshaft bear- 
ing bolts, which were entirely stripped, allowing the 
caps and the crank shafts to be torn loose from the 
bearings. As there was normally only a slight clear- 
ance between the pistons and the cylinder heads, the 
pistons during the next revolution struck the cylinder 
heads of the high and low pressure cylinders, knocking 
them out, and smashing the cylinders themselves. 

The rapid increase in rotational speeds which is tak- 
ing place has concentrated the attention of" engine 
builders, particularly in marine work, upon the ques- 
tion of balancing, and the Yarrow-SchlickTweedy sys- 
tem, of which we hear so much in these days, was de- 
vised to overcome this difficulty, and seems in the ves- 
sels which have adopted it to be a very marked suc- 
cess. 



origin of the trouble was the outcry on the part of a 
few ill-informed members of Congress that the armor- 
plate manufacturers were realizing excessive profits on 
their output ; and it was due to the general lack of in- 
formation and intelligent interest in the subject that 
resolutions were put through Congress reducing the 
price to be paid for future armor to a figure so low as 
to be positively ridiculous. The manufacturers claimed, 
and we think justly so, that the high price demanded 
for their product was justified at the time by the fact 
that the first outlay for their plants was enormous ; that 
the returns upon this outlay were primarily depend- 
ent upon the caprice of Congress, which might or 
might not authorize the construction of ships ; and 
also that the risks of manufacture in a process so com- 
plicated and liable to mishap as that of the manu- 
facture of face-hardened armor were so great as to ne- 
cessitate the asking of such prices as would not only 
yield a fair profit, but also cover, in time, the enormous 
sums expended in the erection of the plant. 

The latest bids put in by the Carnegie and Bethle- 
hem companies have been accepted, the price agreed 
upon being $420 per ton, the government to assume 
the liability for royalties to be paid to the Krupp firm 
for the use of its process of face-hardening. No less 
than fourteen warships are affected by this contract, 
the total amount of armor called for being 36,217 tons, 
and the total cost of the same $10,000,000, including 
royalties. The first deliveries under this contract will 
commence in about six months' time, and in the case 
of the majority of the ships, it is likely that no serious 
delay will occur. The armor produced under the 
Krupp process will have a resisting quality, weight 
for weight, from 20 per cent to 25 per cent greater 
than Harveyized armor. Our new vessels will thus not 
oniy be saved from the stigma of carrying an armor 
which at the time they are completed would have been 
fully seven years out of date, but with equal defensive 
powers they will be ton for ton proportionately far 
more efficient than if they had carried the now obsolete 
Harvey armor. 
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ABMOB CONTROVERSY FINALLY SETTLED. 
The Navy Department, the manufacturers, and the 
country at large are to be congratulated that the mis- 
erable armorplate controversy which has been the 
cause of so much regretable delay in the construction 
of our new navy, is at last amicably settled. The 



BOGUS PATENT ATTORNEYS IN GREAT BRITAIN. 

A recent edition of The London Times contains a 
statement of the bankruptcy proceedings in the case 
of a certain Percy R. J. Willis, described as a consult- 
ing engineer and diaughtsman, of Church Court, Old 
Jury, London. It seems that "according to the state- 
ment of the bankrupt. he commenced business in 1890 
as a patent expert in partnership with a William Mar- 
tin, the business being conducted as Martin & Willis, 
and as the International Patentees' Agency." It seems 
that "he and his partner also used thenameof Donald 
Cameron in carryipg on their so-called patent busi- 
ness," and it transpired under cross-examination that 
Willis was quite prolific in the use of names, figuring 
at different times as Sydney Estcourt, the International 
Patentees' and Finance Company, The Universal Pat- 
ent Disposal Company, etc. His modus operandi was 
as follows: "The names of inventors in the United 
States having been ascertained, he sent out to them a 
number of circulars containing invitations to remit 
money for the purpose, of having provisional patent 
rights granted to them in Great Britain." He seems to 
have received "a large number of remittances with 
instructions to protect the inventions specified. In 
553 instances the remittances were not so used, and 
the statement of affairs which he had filed in his 
bankruptcy proceedings showed that sums amounting 
to $11,385 were probably due to inventors in the United 
States and Canada for money so sent to his firm and 
absorbed in business expenses." 

Percy R. J. Willis is one among an all-too-numerous 
class of bogus patent attorneys in Great Britain, 
whose operations have no other object than that of 
thievery. Unfortunately, at the present time the laws 
in Great Britain are such that it is open to anyone 
to style himself a patent agent in that country, since 
he;does not necessarily have to qualify forthe position. 
Hitherto it has been difficult to reach these swindlers, 
for the reason that the bulk of those who intrust them 
with money are residents of the United States, and do 
not care to go to the trouble of prosecuting, or of as- 
sisting the Institute of Patent Attorneys of Great 
Britain in carrying through a prosecution. 

There is a movement afoot in Great Britain, just now, 
to protect inventors from the fraudulent practices of un- 
principled patent agents who are not on the registered 
list of the Comptroller of Patents. At present there are 
about 250 agents registered by the Patent Office, and 
their official recognition is a sufficient guarantee of their 
integrity. Should they be guilty of any misdemeanor, 
their names are immediately erased from the register. 
The object of the movement now in progress for the 
protection both of the inventor and the reputable 
patent agent is to give the Comptroller authority to pre- 
vent any one acting in the capacity of a patent agent, 
unless he is satisfied as to the agent's probity. The 
problem has been up for discussion on several previous 
occasions, and it seems that even Lord Herschel's 
committee was unable to suggest any practical method 
for efficaciously stamping out the abuse. The scheme 
referred to is receiving the hearty support of the reg- 



istered patent agents in Great Britain, who are natu- 
rally desirous of protecting their own reputation. An 
English correspondent says : " The matter can be 
greatly assisted by American inventors if they are 
careful to intrust the securing of British patents only 
to responsible agents in this country." 



THE ANNUAL MEETING OF THE SOCIETY OF NAVAL 
ARCHITECTS AND MARINE ENGINEERS. 

The annual meeting of the Society of Naval Archi- 
tects and Marine Engineers was held last week at the 
Engineers' Club, 12 West 31st Street, in this city, under 
the presidency of Mr. Clement A. Griscom. In his 
opening address the President referred to the present 
year as having been the most prosperous in shipbuild- 
ing in the United States since the outbreak of the Civil 
War, and he expressed his conviction that the coming 
century would witness a development which would 
be fully equal to the higli hopes of the members 
of the Society when it was founded. During the fiscal 
year which ended in June last, eighty steel steam vessels 
of 168,000 gross tons were built in the United States. The 
significance of these figures was best understood by a 
comparison with the record of the previous nine years, 
during which the United States built only 575,000 gross 
tons of the same types of vessels. All the shipyards 
have been busy, every large plant has increased its 
capacity, and several new yards have been established 
and equipped for the construction of the latest mer- 
chant and war vessels. The president was followed by 
Charles H. Cramp, of Philadelphia, who read a paper 
on the performance of the Russian cruiser " Variag." 
The excellence of design and construction was proved, 
he said, by the fact that over a 10-knot course, with 
18,000 indicated horse power, the vessel maintained a 
speed of 24 knots, while with 16.000 indicated horse 
power it maintained a speed of 23J^ knots for twelve 
consecutive hours. 

Naval Constructor D. W. Taylor read a valuable 
paper describing the model basin in use at the Wash- 
ington Navy Yard. Referring to the designs for our 
five new battleships, and the fact that the limitations 
of draft imposed rendered the problem of securing 
adequate speed proportionately difficult, he said that 
the navy was to be congratulated that it was in posses- 
sion of such a thoroughly equipped testing basin, the 
existence or which was due to the persistent efforts of 
the Bureau of Construction and Repair. Naval Con- 
structor Woodward described at length the tests of 
electrical plants on the battleships "Kearsarge" and 
"Kentucky." It seems that the main turrets were 
turned from extreme starboard to extreme port in 534 
seconds, and that the full charge for the 13-inch gun 
was hoisted and lowered between the handling room 
and the gun electrically fifty consecutive times at the 
rate of one round trip per minute. Besides the mem- 
bers present there were a number of foreign guests, 
including Lieutenant-Commander de Faranand, of the 
French Navy ; Lieutenant-Commander Von Rebeur 
Paschwitz, of the German Navy ; Captain Stchensno- 
vitch, of the Imperial Russian Navy, and others. 

In subsequent issues of the Supplement we hope 
to reproduce in full some of the papers. 



CLOSE OF THE PARIS EXPOSITION. 

The 12th of November, the last day of the Exposi- 
tion, was marred by a cold drizzling rain, which kept 
the attendance down. The price of tickets dropped 
until five could be purchased for one cent, and they 
were finally given away in considerable numbers. 
Promptly at midnight the lights were cut off, and a 
cannon on the first story of the Eiffel Tower announced 
the formal closing. The event was celebrated in the 
afternoon in the Chamber of Deputies. 

The official statistics show that the Exposition was a 
success, 50,000,000 persons having passed through its 
gates, against 25, 121,975 persons in 1889. In the latter 
Exposition British and Belgian visitors headed the 
list as regards numbers, but this year the Germans 
came first and the Belgians second. Americans also 
formed a very noticeable contingent. The record day 
for attendance in 1900 was 600,000, as against 335,377 in 
1889. The total cost of the Exposition just closed was 
somewhere between $40,000,000 and $60,000,000 ; the 
exact amount will not probably be known for some 
time. It is believed that this enormous sum has been 
returned indirectly in the increase of the treasury re 
ceipts, in the surplus of Parisian octroi duties, in 
the monuments remaining to the state or the city, and 
in the quays, bridges, and improved transportation 
facilities left by the Exposition. 

The work of removing the exhibits began at once, 
and as soon as possible the buildings will be demol- 
ished, so the unsightly wreck at Jackson Park after 
ourown fair of 1893 will not be repeated. No vestige 
of the Exposition will be left except the great hot- 
houses on the north bank of the Seine and the Art 
Palaces. Many of the buildings, owing to poor con- 
struction, were already in bad condition on the day of 
closing. The nineteenth century has been a century 
of expositions, ten having been held in the last fifty 
years. 
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THE S1EAH TURBINE IN LARGE MERCHANT 
STEAMERS. 

BY REAR-ADMIKAL GEORGE W. MELVILLE, ENGINEER-IN-CHIEF UNITED 
STATES NAVY. 

Although I have aimed to be conservative in the 
following expression of uiy personal views on the use of 
the turbine in large merchant steamers, made at the re- 
q uest of the editor of the Scientific American, I have 
also sought to be something more than general — to be 
concrete and specific enough to leave no question of my 
positive opinion. At the same time, I would wish to 
preface my comments with this statement : That, gen- 
erally, I realize the fact that the engineering world 
must go forward, and that by experiment, by trial and 
error, we must in part proceed ; and, further, that it 
does not make for progress to throw too much cold 
water on the experimental and inventive stage of any 
form of machine, nor to dampen the ardor of the en- 
thusiast, who, by attempting the impossible, often 
gains something not heretofore attained. On the other 
hand, we must put a wholesome check on the thousand 
and one engineering fads and follies of the hour. 

Furthermore, I heartily believe in every navy spend- 
ing a proper amount of money in purely scientific ex- 
periment, to say nothing of practical experiments to a 
limited extent with certain more or less untried types 
of vessels ; and I in no way wish, when commenting 
herein on the different governments that are installing 
the turbine in torpedo craft of their navies, to reflect 
on the policy of any naval power. For nations, to 
force the lead, have sometimes to take the experi- 
mental initiative themselves, even at great risk. 
Moreover, it ill becomes a progressive nation to sit 
still and watch other nations experiment, and learn en- 
tirely from their failures, without bearing a part of the 
brunt of them itself. 

Every engineer thoroughly appreciates that it is in- 
finitely hard to predict the exact hour when the " tried 
and true" machine must give way to the actually bet- 
ter appliance. 

However, in making the following brief comments 
I have been guided wholly by actually existing facts, 
and have tried to remember at all times the relation 
between theory, experiment and proved practice, as 
well as to bear in mind the vital principle of distinct- 
iveness or individuality in mechanical appliances, 
which gives to certain forms of machines a mechanical 
advantage not to be secured in any other form, whose 
rejection for another would depend often upon certain 
conditions of service which give a special relative 
value to an advantage or disadvantage. 

My opinion as the Engineer-in-Chief of the Navy 
may ; or may not, be respected as ex cathedra in re- 
gard to the steam turbine, as it may be in regard to 
any other mechanical device coming under the head 
of correct mechanical engineering. In the first place, 
it is the privilege, nay the right, of every scien- 
tist, physicist, or mechanical engineer to doubt the 
performance of any machine or contrivance until said 
apparatus has proved its correctness of design and 
utility, not only experimentally, but. by useful per- 
formance of work for. long periods of time. There are 
machine problems presented to the mechanical engi- 
neer every day that may appear mathematically and 
theoretically correct, but which will not stand the test 
of time. Therefore, beyond the opinion of an expert, 
trained and scientific engineer, the real test of new ma- 
chines lies wholly in experiment and experience. I be- 
lieve that the opinion of the expert, ninety-nine times 
out of a hundred, is correct, and is proved so when 
tested by actual experiment. 

Now as regards the steam turbine, the question is, 
Has it gotten beyond the experimental stage? There 
is not the slightest doubt thut it will run, or that it has 
run to some purpose. But the question is,. How well 
has it run, how economically has it run, or will it run ; 
and to what extent may it take the place of the recip- 
rocating steam engine ? The whole engineering world 
knows how well the turbine, in respect of the speed 
attained, has performed in the "Turbinia " and in the 
"Viper;" but the question arises, Are not these merely 
racing machines ? What value have these vessels be- 
yond the fact that they have been propelled by the 
turbine at a very high rate of speed ? The engineering 
world demands something more in its vessels than 
mere speed. They must be useful for some specific 
purpose, and the question may well be asked : Of 
what value is a vessel that has speed alone ? 

I do not believe that the turbine has yet proved 
itself efficient as a marine steam engine. It has done 
nothing that the reciprocating engine cannot do, and 
the reciprocating engine for marine purposes can do 
very readily many things that the turbine cannot so 
readily do. 

I say this advisedly, in the face of the fact that 
Great Britain, France and Germany, and, I believe, 
Japan, have entered into contracts for experimental 
torpedo or other fast craft propelled by turbines. For 
it will require protracted service, and certainly some- 
thing more than a fast trial trip, to prove the utility 
of these craft. As regards its fitness for the merchant 
marine, turbine vessels should be put in service, and 
continued in service as wage earners for weeks, 



months, and years, before we can express an intelli- 
gent opinion as to the probability of their supplanting 
vessels powered with the well-tried reciprocating en- 
gine. 

Many of the high-speed torpedo boats of the nations 
of the world — I may say of all powers without excep- 
tion — make high-speed trial trips, and are then laid up 
in reserve with a record for speed that is never again 
attained. In fact, many of them are tied up at navy 
yards or naval stations and permitted to rust out. In 
considering the practicability of the turbine for the 
merchant service, it is evident that no such record and 
results will be tolerated. 

Heretofore, to realize any economy at all, the tur- 
bine has been compelled to run at very high velocities, 
unsuited'to the present ideas of the marine screw pro- 
peller ; and to get around this difficulty, many vary- 
ing combinations of turbine and propeller have been 
resorted to. But, were the turbine increased in size, 
with a view to reducing its speed of revolution to 
that required in well-designed propellers suitable to 
the hulls of our ships of to-day, I fear it would be in- 
ordinately large in diameter. Therefore, until tur- 
bines make a gradual growth from service in the high- 
speed flier of to-day of little utility to that of the 
merchantman and the tramp, I do not believe any 
company would be justified in putting them in any 
great steamship like one of the great transatlantic 
liners. 

On the other hand, because of its very high speed 
and reported economy, it seems particularly well suited 
for electric drive for dynamos, and Mr. George West- 
inghouse is about to put it to this test ; and I doubt 
not that it will turn out successfully in his hands. 

The stationary engineering world will watch this ex- 
periment with great interest. If the turbine in such 
service does not prove economical and durable, it will 
hasten its doom, for there is nothing that the turbine 
can do in this service that cannot be done equally well 
by the reciprocating engine, the conditions being such 
that the dynamos can be increased to any size to suit 
the piston speed of the reciprocating engine. 

Therefore, in answer to your question, Mr. Editor, I 
am compelled to say that, for marine purposes, 1 do 
not believe that the turbine is to-day in a position to 
replace the reciprocating engine ; and further, that 
unless it shows greater economy than it has heretofore 
shown, it cannot replace the reciprocating engine on 
shore. 

The engineering world may be excused for express- 
ing a conservative opinion on this matter, in view of 
the lack of those definite data as to coal, steam, and 
water consumption which as yet have not been made 
known to the public. 

♦ 4 » » 

NATIONAL ACADEMY OF SCIENCES, PROVIDENCE 
MEETING. 

BY WILLIAM H. HALE. 

At the annual meeting, held in Providence, R. I., on 
November 13, the papers presented included two by 
Prof. T. W. Richards, in one of which he described a 
porous cup voltometer which can' measure the current 
absolutely with the same degree of accuracy with 
which you can measure electro-motive force. In the 
other he gave an account of the study of growing crys- 
tals by instantaneous microphotography. By ingeni- 
ously combining camera, microscope and electro- 
motive force, he finds that the early stages of crystal 
formation are characterized by extremely rapid growth, 
so much so that distinct images can only be obtained 
by exposures of less than one-tenth of a second. 

The papers of Dr. Charles S. Minot on development 
of the pig, the rabbit and the dogfish were further 
studies in progress of life and the action of vital forces 
from the embryonic to the senile stage in which he 
has so long labored, and with notable success in re- 
gard to human life. 

Prof. A. S. Packard, in his paper on the distribution 
and phylogeny of Limulus, showed that these land 
crabs occur in definite areas on the east coasts of both 
hemispheres; and their descent may be traced from 
forms in the carboniferous. He also read a paper on 
male preponderance (androrhopy) in lepidopterous in- 
sects. 

Prof. A. A. Michelson in two papers described im- 
provements in the echelon spectroscope, and a very in- 
teresting analysis of the spectrum of sodium in a mag- 
netic field, which could only have been made by this 
delicate instrument, because the lines are only 5^5 of 
a 10th meter. The discovery by Zeeman that the lines 
of the spectrum of sodium are broadened when the 
sodium vapor is within the field of a magnet, he 
characterized as one of the most interesting of 
recent times. Michelson soon found that these lines 
were double; then Zeeman found them to be triple, 
and Michelson found that they separated farther 
as the density of the vapor increases ; also a central 
line not previously present appears, which again dis- 
appears if the density becomes excessive. When the 
sodium vapor is very dense, it shows a double line jven 
when not in a magnetic field. The lines specially dis- 
cussed were the characteristic sodium lines D and D a . 
It has been suggested that this is a double line only 
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in appearance ; the middle dark portion being an ab- 
sorption band caused by interference. Prof. Michelson 
gave several reasons for rejecting this hypothesis, the 
most cogent of which seems to be that when an elliptic- 
al capillary fc millimeter by % millimeter, with pressure 
of ^5 atmosphere, is used, the absorption is identical 
when the passage is through in either direction. These 
studies may throw light on the motions of molecule* 
and their relations to the interstellar ether. 

Prof. Alpheus Hyatt, in two papers, gave a most elab- 
orate presentation of his theory of progressive evolution 
of characters in the young stages of cephalopods, and a 
descriptive method of presenting the phenomena of 
the cycle of evolution among the shell-covered cephalo- 
pods ; so thoroughly worked out and graphically pre- 
sented that Director Walcott, of the Geological Sur- 
vey, remarked that he now for the first time really un- 
derstood this theory, to which he had so often in previ- 
ous meetings of the Academy heard Prof. Hyatt refer. 

Prof. S. L. Penfield, of Yale, read a paper on stereo- 
graphie projection and some of its possibilities from a 
graphical standpoint. He found this the most practi- 
cal method of pictorial representation of crystals ; and 
he considers it eminently useful for maps, being in 
fact the only system of projection whereby distances 
can be accurately and instantly measured upon the 
map. Even a schoolboy can readily use the protractor 
which Prof. Penfield has invented for this purpose. 
He illustrated this feature by using before the Academy 
a roughly graduated protractor, graduated only to five 
degrees ; but even with this most of his measurements 
were accurate within a few minutes. Thus the dis- 
tance between New York and New Orleans was given 
within three or four geographical miles, whereas maps 
which he had purchased, though much larger, showed 
errors ranging from six to nearly forty miles. By more 
finely graduated protractor, he can at once measure 
all distances within one-fourth or one-half a mile of 
perfect accuracy. 

The principle is that of projecting a vertical arc on 
the diameter of a circle, as by drawing lines from all 
parts of the Northern Hemisphere to the South Pole, 
and using the plane drawn through the equator as a 
map. This system is, however, amenable to the ob- 
jection that a protractor is indispensable in judging 
distances, because the center of the map is much 
crowded together, and it gradually expands in every 
direction till distances at the periphery are fully twice as 
great as at the center, hence the eye is quite misled. In 
this respect it distorts the inhabited portions of the 
earth even more than the Mercator projection, which 
is not seriously out of proportion except in circum- 
polar regions. 

Director Charles D. Walcott, of the United States 
Geological Survey, has just brought back from eastern 
California some photographs of specimens showing in 
small compass good illustrations of the foldings and 
faultings of the Cordilleran area, which he exhibited 
and explained to the Academy. The method of forma- 
tion of these ranges, and the shapes assumed by them, 
are easily understood from these specimens, which con- 
sist of hard and brittle limestones alternating with 
softer strata, all folded together, and afterward sub- 
jected to stress and strain which has rent the hard 
strata in numerous places, producing faults close to 
gether, while the softer intervening strata have followed 
without cracking. In some instances the fault appears 
in two parallel hard strata, yet without affecting the 
ntervening soft rock. 

Prof. Carl Barus exhibited several ingenious pieces 
of apparatus invented by him. His demonstration of 
the projection of one grating upon another showed in- 
teresting optical effects. His wave machine, which has 
been already described in published articles, was ex- 
hibited for the first time. The variety of waves pro- 
ducible is marvelous : progressive, stationary, with 
stationary or with progressive nodes, reflected as from a 
dense to a rare medium, or vice versa, etc., illustrating 
sound, light polarization, elasticity, and much more. 
The recording system of two degrees of freedom in- 
geniously combines two kinds of movements, that 
caused by the hairspring of a watch and that caused 
by gravitation. This is the first time that such a com- 
bination has been made; and it was suggested that it 
might be applied to practical use in ascertaining the 
gravitational effect of mountain chains, etc., in cross- 
ing a continent. The system consists of a watch sus- 
pended by its top, and having ballast below it, so that 
it swings as a pendulum, being capable of vibrations of 
large or small amplitude, and also of duration regu- 
lated by the weight attached. The t fleet is to make 
the watch run faster or slower than the normal rate, 
and many noteworthy results are produced. 

The programme also mentioned the tube producing 
cloudy colored condensations, but as this requires a 
steam engine to actuate it. it was not shown. Many 
beautiful effects are produced, similar to sunset colors, 
and in some respects surpassing them. 

After adjournment of the meeting, the members 
were invited to Ladd Observatory, where the tiny 
planet Eros was seen, being now in favorable position ; 
also the apparatus for observing the Leonid meteors 
was inspected. 
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SWISS TURBINES. 

BY FRANK C. PERKINS. 

The Swiss turbine has come to be recognized in con- 
tinental Europe as standard and is found in operation 
throughout the world. One firm alone in Switzerland 
has installed more than 3,000 turbines, aggregating 
more than 300,000 horse power. This firm, Kscher, 
Wyss & Company, has its main works at Zurich, Swit- 
zerland, and others at Ravensburg, in Wtlrttemberg. 

A very interesting turbine exhibit has been made by 
them at the Paris Exposition, as seen in illustrations, 
Figs. 1 and 2. The largest turbine shown by them is a 
2,500 horse power horizontal Francis double turbine, 
seen in Fig. 1 ; this turbine has a diameter of 5'25 
feet and operates at a speed of 160 
revolutions per minute. 

A 600 horse power simple Francis 
turbine is shown, which will be in- 
stalled at the Electrical Works of 
Vezere (Correze) for the Soci6t6 des 
Forces. This turbine will have a speed 
of 300 revolutions per minute under a 
head of 141 - 14 feet. The diameter is 
3 - 6 feet and the turbine is equipped 
with an automatic hydraulic regula 
tor. 

The large turbine, dynamo and re- 
gulators seen in Fig. 2 are soon to be 
placed in the power house of the 
Enterprises des Forces Motrices du 
Rhone at St. Maurice (Valais) for light- 
ing the village of Lausanne, Switzer- 
land, by electricity. This turbine has 
an effective capacity of 1,000 horse 
power under a head of 104 96 to 111-52 
feet and operating at a speed of 300 
revolutions per minute. 

The diameter is 3"28 feet, and the 
regulation is obtained by the auto- 
matic hydraulic regulating appa- 
ratus seen in the foreground of the 
illustration in connection with elec- 
trical regulating apparatus of Cie. 
Tlndustrie "Electrique of Geneva, 
Switzerland. The direct 
current generator, which is 
connected to the turbine 
by a flexible coupling, is 
of the type designed by 
M. Fleury, the engineer 
who has introduced so 
many high tension direct 
current power transmission 
plants. This machine is a 
six-pole continuous current 
generator, and it will be 
noticed that the base is es- 
pecially insulated by being 
mounted in porcelain sup- 
ports with iron pins. 

Escher, Wyss & Com- 
pany have recently con- 
structed a vertical centri- 
fugal double turbine for 
the electrical transmission 
plant between Chevre and 
the city of Geneva, Swit- 
zerland ; the capacity, 
when used as a summer 
turbine with low water, is 
about 900 horse power 
with a head of 1410'4 feet 
and a water flow of 5,590 
gallons per second. When 
the tnrbine operates in 
winter under high pres- 
sure, it has a capacity of 
1,209 horse power under a 
head of 26 5 feet and a flow 
of water of 4.160 gallons 
ppr second, the speed in 
both cases being 120 revolu- 
tions per minute. 

A high pressure double 
turbine with automatic hy- 
draulic regulation has been built by this firm for the 
electrical plant of the Socie'tfi Industria Electrica Bar- 
celone. It has a capacity of 550 horse power and oper- 
ates at a speed of 375 revolutions per minute under a 
water head of 301'76 feet. The diameter of this turbine 
it 3 608 feet. 

A number of interesting models are exhibited of dy- 
namos of the Compagnie de Tlndustrie Electrique, of 
Geneva, and of Brown; Boveri & Company, of Baden, 
directly connected to turbines of Escher, Wyss & Com- 
pany ; also numerous turbine and pump models of ex- 
isting plants in Switzerland. 

* i « i m 

The interchangeable system appears to have been 
invented by Eli Whitney, who in 1798 had a contract 
from the United States government to supply 10,000 
muskets. He was obliged to employ the system by 
the scarcity of skilled labor. 
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Electric Printing. 

A London photographer, Mr. Friese Greene, has suc- 
ceeded in producing electrographic paper which prom- 
ises to revolutionize the "art preservative of all arts." 
Using the new, patent paper, the Electrical Inkless 
Printing Syndicate has recently perfected a process of 
printing without ink. Instead of saturating the paper 
with the sensitizing materials, as has hitherto been 
done, it has been found best to mix them with the pulp 
in the process of manufacture; and so a radical depart- 
ure has been made and a new machine-made paper has 
been invented that has rare properties. 

As the chemicals used are abundant and cheap, the 
new medium can be produced as cheaply as common 
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Pig. 1.— FRANCIS TURBINE— PARIS EXPOSITION. 




Fig. 2.— DIRECT CONNECTED TURBINES OF ESCHER, WYSS & COMPANY, OF ZURICH. 



paper. The prepared paper is stable and colorless ; is 
unaffected by any other agent than the electric cur- 
rent; may be kept indefinitely and sent to the press 
directly from the roll as manufactured, with no pre- 
liminary treatment whatever ; yields instantly a dense 
black, permanent print ; requires no subsequent " fix- 
ing "or developing; indeed, is ready for distribution 
immediately, as there is nothing like ink to smirch or 
require drying; in short, meets all the requirements of 
a perfect medium for electric printing. 

Given such a suitable paper, and the mechanical 
problems incident to a practical system of electric 
printing are comparatively simple. 

The London syndicate, having satisfactorily com- 
pleted the experimental part of its undertaking, is now 
engaged in demonstrating the workings of the new 
process and overcoming the objections of printers. 

The machine for electric printing is simply an ordi- 



nary press divested of all its inking mechanism and 
having the cylinder or paper-bearing surface covered 
with a suitable conducting metal. The work of 
" make ready " is the same as for ordinary printing ; and 
line blocks, electrotypes, woodcuts, halftones, engrav- 
ings, all kinds of designs in relief, may be used at will. 
The "form " is connected with one pole of the dyna- 
mo or battery — for most purposes the current may be 
taken from an ordinary incandescent light wire ; the 
paper-carrying cylinder or surface is connected with 
the opposite pole. Thus, the metal surfaces of both 
cylinders are the electrodes, while the paper is in 
reality a very thin cell in which the pulp is an inert 
medium and the contained chemicals are the electro- 
lyte. As the cylinders approach each 
other to press the paper as it is fed 
between them, the current is switched 
on automatically and flows from one 
cylinder through the paper at the 
points of contact to the other cylinder, 
the impression being produced in- 
stantly by electrochemical action. A 
governor, or variable "resist," permits 
an operator to control the quantity 
and intensity of the current, which 
must be continuous. The paper pos- 
sesses magnetic electric properties, and 
consequently the amount of current 
required is surprisingly small. The 
voltage used may be from 10 to 100, 
and 4 amperes are ample for the larg- 
est machines. All inking mechanism 
being dispensed with, the power neces- 
sary to drive the press is greatly dimin- 
ished. For a given piece of work the 
cost of current for the actual printing 
is said to be only one-half that of ink, 
while a saving of at least one-third in 
the original cost of presses is assured. 
The new process lends itself readily 
to all speeds, even to the fastest web 
presses. At an exhibition at Black- 
pool, England, witnessed by a large 
company of printers and scientists, n 
rotary press was run at 
the rate of 6,000 impres- 
sions per hour, and the 
work was declared perfect 
in every particular. 

Thus far, the efforts of 
the syndicate have been 
almost exclusively given to 
black print, but incident- 
ally there have been soine 
promising developments in 
the line of color work. 

Relative to the appear- 
ance of electric printing, 
The Journal of Printing 
and Kindred Industries of 
the British Empire says it 
greatly resembles litho- 
graphic work. The Inland 
Printer states that sam- 
ples furnished that paper 
" are remarkable in their 
clearness of outline and 
solidity of color." 

At last accounts several 
of the great London dai- 
lies had placed their plants 
at the disposal of the syn- 
dicate for an exhaustive 
test of the process. 

So far as known there 
have been no attempts as 
yet to utilize this electro- 
graphic paper for any other 
purpose than presswork ; 
but evidently its field is 
far wider than this, and 
not unlikely it will soon be 
made use of in other fields 
of graphic art. 

H. B. Wrbn, M.A. 
United States Weather Bureau, Washington, D. C. 

■».»>♦ 

The coal-tar derivative fuchsine is generally sup- 
posed to owe its name to the fuchsia, as its tint cer- 
tainly resembles the color of that flower; but this is 
not the case. The inventor of fuchsine, whose death 
was lately recorded, M. Francisque Renard, and his 
brother desired to identify their name with the new 
product; but, not liking to adopt the appellation of 
renardine, they translated their family name Renard 
(fox) into the German Fuchs, and thus arrived at fuch- 
sine, says The Engineer. The same journal seizes the 
opportunity of making known that the rare metal gal- 
lium owes its name to a similar circumstance. Its dis- 
covery is due to the French chemist, Lecoq de Boisbau- 
dran, who, by adopting the Latin, form of gallium, 
identifies the name of Lecoq both with gallus, a cock, 
and Gallia, France. 
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A HOLDEB FOB CAR-PLATFORM STAKES. 

An invention has been patented by Mr. James Cow- 
an, of Holualoa, North Kona, Hawaii, which provides 
an improved stake-holder for railway-car platforms. 
Fig. 1 is a perspective view of the device ; Fig. 2 is a 
sectional elevation; and Fig. 3 is a detail view of a 
peculiar operating shaft employed. 

The holder comprises a casing having a back wall, 
side walls, a stop which serves to support the lower end 




COWAN'S STAKE-HOLDER. 

of a stake, and a swinging front plate. At its lower 
end this front plate is mounted on an eccentric shaft 
(shown in detail in Fig. 3) having bearings in the side 
walls. The shaft has an outward projection formed 
with an opening into which an operating lever may be 
thrust, as shown in dotted lines. Lateral projections 
on the upper end of the front plate are designed to 
pass through outwardly-opening slots in the front 
edges of the side plates and to engage in recesses at 
the upper portion of the slots. A spring is attached 
to the stop at one end, so that its free end is engaged 
against the outer surface of the swinging front plate 
(Figs. 1 and 2). By means of this spring the front 
plate is automatically swung into position. One of the 
side plates, as shown in Fig. 1, is provided with a stud 
to which is attached a spring coiled around and secured 
to the projected end of the eccentric shaft. 

When it is desired to remove a stake, the eccentric 
shaft is rocked by means of the operating-lever previ- 
ously referred to, causing the front plate to move 
downward and outward. Ths stake may then be re- 
moved. When the lever is released, the spring secured 
to the stop (Fig. 2) will force the front plate against 
the side walls, and the coiled spring will rotate the 
eccentric shaft and raise the plate into the recesses of 
the side walls. 



Self-Rcglstcrlng Rain-Gage. 

At the recent meeting of the British Association was 
described a new self-registering rain-gage, the inven- 
tion of Mr. W. T. E. Binnie. The contrivance resem- 
bles the conventional type of rain-gage with the fun- 
nel for collecting the rain, but the neck of the funnel 
is smaller in diameter at. the top than at the bottom. 
By this means the inventor contends he is able to let 
the rain pass from, the receiving funnel into the recep- 
tacle below in drops of water of approximate size, 
owing to the laws of surface tension by which the 
formation of drops is governed. As each drop falls 
from the funnel into the vessel beneath, the impact of 
it makes and breaks the contact of a small electrical 



machine, which records each drop upon an automatic 
record, made to revolve upon a drum at a regular set 

speed. 

« 'H> 

A PAINT-STRIPER OF IMPROVED FORM. 

Our illustration represents a simple device, by means 
of which painters can readily stripe flat or rounded 
surfaces. The device is the invention of Mr. (ieorge 
H. Allen, North Creek, N. Y. 

The striper consists of a paint reservoir closed at one 
end by a screw-cap provided with a vent-hole con- 
trolled by an adjustable gate. At the other end of the 
reservoir a nozzle is located. Embracing the reservoir 
are two clips, the upper of which is made of spring 
metal and receives between its ends a guide arm bent 
near its lower end. The second clip serves the pur- 
pose of holding a flat spring, upon which a rocking 
arm is mounted, carrying at its lower end a sealing 
cup. The flat spring normally presses the sealing cup 
tightly against the nozzle to prevent the escape of paint 
from the reservoir. 

In order to stripe a surface with one or more straight 
lines, the guide arm carried by the upper clip is ad- 
justed so that its bent end engages the edge of the 
surface. As the device is drawn along, the nozzle is 
opened by pressing the end of the rocking arm carried 
by the lower clip, so as to bring the sealing cup up- 
ward. The merits of the device are obvious. 
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THE UNDERWOOD TYPEWRITER. 
It is rarely indeed that an Americanjmanufacturer con- 
tentedly folds his hands and admires his product with 
that smug complacency which implies that improve- 
ment is impossible. On the contrary, there are a 
thousand and one details to which he devotes the very 
closest attention and painstaking effort in order that 
his machine may issue from his factory, if not abso- 
lutely perfect, at least as perfect as he can make it. 
Ruthless competition and the demands of his custom- 
ers will never permit him to rest. Nowhere in the 
field of modern industry is this constant improvement 
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TYPE-BAR MOVEMENT. 

in detail more marked than in the manufacture of the 
typewriter, a machine so distinctly American that 
foreign makers have not as yet been able successfully 
to compete with the manufacturers of the United 
States. As an example of the infinite care and labor 
which has been lavished upon the writing-machine, we 
have selected a typewriter called the Underwood made 
by the Wagner Typewriter Company of 218 and 220 
Broadway, Manhattan, New York city. 

In general design and mode of operation the Under- 
wood machine presents no radical difference from other 
typewriters. The features of 
novelty are to be found in an 
ingenious type-bar mechan- 
ism, which is one of the most 
successful attempts yet made 
to secure a perfectly even 



" touch ;" in a simple tabulating device which adds 
much to the convenience of the machine ; in a new 
system of line-spacing ; and in an arrangement of 
platen and type- bars, which at all times enables the 
operator to see what has been written without lifting 
the carriage, and which, therefore, materially increases 
the speed. 

In the type- bar mechanism, as may be seen by refer- 
ence to our illustrations, the key-levers are fulcrumed 
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at the rear of the machine, and are returned to their 
initial positions by coiled springs. Pins on the key- 
levers enter the slotted lower ends of bell-crank levers ; 
while pins on the upper ends of the bell-crank levers 
engage the hooked inner ends of the type-bars. Upon 
depressing a key the corresponding type-bar is thrown 
with a constantly accelerating speed against the ribbon. 
The movement is somewhat similar to that of the ham- 
mers of an upright pianoforte, with the difference that 
the type-bar does not leap back after it has struck 
the ribbon. The merit of the invention is obvious. 
The type-bars act directly under the influence of the 
depressed keys, whereby a rapidity of movement is ob- 
tained which will satisfy even the most exacting oper- 
ator. As in the ordinary form of machine, each key 
moves the universal bar. In the typewriter under 
consideration, however, the universal bar is moved 
only when the type-bar has nearly reached the print- 
ing point. Little resistance is, therefore, encountered. 
Instead of acting against the eombined weight and re- 
sistance of the type-bar and universal bar, the operator 
here opposes the resistance and weight of the type-bar 
alone. Each key has its individual tension. The keys 
are, therefore, all depressed to the same extent and 
the same force. The small effort required to overcome 
the resistance and weight of the type-bar, the uniform 
key depression, and the individual key tension give to 
the " touch " a lightness, an evenness, and an elasticity 
which leave nothing to be desired. 

The platen is not fixedly journaled in the carriage, 
but is independently shiftable by means of two shift- 
ing-keys. The one shifting-key is employed for making 
single capitals ; the other for the continuous produc- 
tion of capitals. The two shifting-keys are connected 
by a rock-shaft. The key for the continuous produc- 
tion of capitals is provided, with a pin which can be 
locked in place by a latch carried on the rock-shaft. 
The shifting-key is held in depressed position until the 
other shifting-key is tapped to throw the latch away 
from the pin. 

The ribbon is carried on two horizontally-arranged 
spools and is made to pass about a guide, which, as a 
key is depressed, moves vertically on a fork, the for- 
wardly-projectiug divergent tines of which receive the 
type-bars. Perfect alignment is thereby secured. 
When the platen is shifted up or down, the ribbon- 
guide, together with the ribbon, is similarly shifted to 
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REAR VIEW OF MACHINE, SHOWING TABULATING SCALE. 
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keep the ribbon in proper position relatively to the 
platen or printing line. The arrangement is such that 
the work is at all times visible. The necessity of lift- 
ing the carriage from time to time to inspect the work 
not only is inconvenient, but so markedly lowers the 
speed that most manufacturers have found it advisa- 
ble to provide some means for enabling the operator to 
see at least part of what has been written. It is one of 
the most meritorious features of the Underwood type- 
writer that the work is always entirely in sight. 

The feed-dog comprises a fixed tooth and a movable 
tooth. The feed-rack is normally in engagement with 
the movable tooth. When a type-bar is launched 
against the platen, the fixed tooth is brought into en- 
gagement with the rack, so that during the printing 
movement of the type-bar, the rack with the carriage 
remains stationary, the movable tooth being at the 
same time free to snap back. On the return of the 
type-bar, the movable tooth again falls into the rack 
and enters the next notch. The movement is quick 
and positive. 

The carriage is provided with an index which travels 
over a scale, and with a shoe which at a certain point 
of its travel depresses a shoulder connected by levers 
with a bell-hammer. The shoulder can be moved 
along the scale so that the written matter will end at 
the desired distance from the right-hand edge of the 
paper, and so that the bell will ring at the proper 
time. A movable stop is provided to limit the return 
movement of the carriage. Both shoulder and stop 
are provided with fingers which play along the scale, 
thereby enabling the operator the right and left travel 
of the carriage to any degree. 

One of the most convenient adjuncts of the ma- 
chine is a tabulating mechanism, which is both simple 
in construction and efficient in operation. The tabu- 
lating key-lever is connected with a spring-controlled 
rock-shaft mounted in the rear of the machine and 
formed with a rack which receives two or more stops 
co-acting with a scale and serving to arrest the carriage 
at the predetermined points of its travel. When the 
tabulating key is depressed, the feed-dog is thrown en- 
tirely out of engagement with the feed rack, so that 
the carriage is propelled by 
the force of the spring motor 
until arrested by the first 
stop. A second depression of 
the key allows the carriage ti s" 

to travel to the second stop, 
etc.; and a final depression 
to the end of its course. 

The line-spacing devices 
consist of a ratchet wheel on 
the platen shaft, engaged by 
a pawl operated by a lever 
having horizontal movement. 
The horizontal spacing-lever 

is more easily manipulated than the usual vertical 
lever. One movement of the lever turns the platen 
and brings the carriage back to its initial position. 
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of the underlying material below the tracks of the 
Metropolitan Street Railway Company, and this has 
to be done without interfering with the running 
of the cars. . The structure of the underground trolley 
road is extremely heavy, and as the cars weigh from 8 
to 10 or 12 tons apiece, the problem of supporting the 
structure while removing the material is a rather com- 
plicated one. It is met by placing two pairs of massive 
I-beams, 2 feet in depth and about 35 feet in length, 
parallel with the tracks and spanning the section to be 
excavated, and supporting beneath them a series of 
transverse 12 by 12 timbers, the timbers being secured 
to the longitudinal steel I-beams by bolts, each tim- 
ber bearing against the base of the track yokes. With 
the track thus securely supported, it was possible to 
excavate beneath the structure without interfering 
with the traffic. After the excavation has been car- 
ried out down to sub-grade, the footings for the steel 
columns are laid, the columns erected, and the I-beams 
which form the framework of the walls and roof of the 
subway are laid in place. The temporary timber false 
work is then removed and the concrete arches are 
turned between the steel framing. Following this, 
four layers of felt and tar waterproofing are laid com- 
pletely around the concrete, and an outer projecting 
sheath of concrete and brick is placed over the whole 
subway. The loose material is then filled in and the 
street restored to its original surface. Our illustration 
of the Fourth Avenue work shows the steel framing in 
place. This framing, by the way, is spaced about 5 
feet apart and answers iu some sense to the framing or 
ribs of a modern steamship. During the excavation, 
provision has to be made for supporting the water 
and gas mains and cable conduits, and this is done by 
slinging them by chains from 12 by 12 timbers which 
are temporarily supported on timber struts. 

The particular piece of work to which we have just 
referred is, in respect of the difficulties of excavation, 
one of the easiest on the whole route of the subway, 
the material being loose, sandy soil, easily removable 
by pick and shovel. Over a great portion of the line, 
however, the excavation will be through solid rock, 
and blasting will be necessary. Drilling will be car- 
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elevator cars will be unusually large, with sufficient 
capacity to remove all the passengers unloaded from 
one train before the next train enters the station. The 
excavation for the 169th Street station is so far ad- 
vanced that the vertical shaft and the transverse tun- 
nel leading from the shaft co beneath Broadway are 
completed, and about 25 feet of drifting has already 
been completed north and south beneath Broadway 
on the line of the tunnel itself. 

One of the most interesting portions of the work, 
just now, is the excavation between 156th Street and 
158th Street. By reference to the accompanying pro- 
file of the line, it will be noticed that this stretch of 
line is located at the bottom of the depression be- 
tween 153d Street and 163d Street, where the tunnel 
approaches very nearly to the surface of the ground. 
For a distance of about 600 feet the material will be 
taken out in open excavation, as shown in our photor 
graphs, the steel caging of the subway being built in 
place and the road restored to its original surface 
in the manner already described. Drifting is being 
carried actively forward at 158th Street, and we pre- 
sent two views of the drift, one looking north, and the 
other looking south from the interior of the tunnel. 
Excellent progress is being made on this section of 
line, and it is likely that it will be one of the first 
portions to be completed. Our thanks are due to 
William Barclay Parsons, the chief engineer, and 
George S. Rice, the principal assistant engineer, of the 
Rapid Transit Tunnel, for courtesies extended in the 
preparation of this article. 




PROGRESS OF WORK ON THE RAPID TRANSIT 

TUNNEL, NEW YORK. 
Work on the New York Rapid Transit Tunnel is now 
progressing at a rate which gives reason to hope that 
this great work may be completed within the contract 
time. We give several views, taken along the line of 
road, which show the plant and the methods of con- 
struction, which latter will vary considerably, accord- 
ing as the line is to be built as a subway or as a tunnel 
proper. 

Just here it would be well to explain that strictly 
speaking the new road should be known as a subway 
and not by its popular designation of tunnel, and this 
for the reason that of the total 20 miles to be built, not 
more than about 3 miles will be laid in a tunnel proper, 
that is to say, in one which is excavated by driving 
horizontally through solid material at a depth of seve- 
ral feet below the surface. The term subway is ap- 
plied to that portion of the road which will be built by 
making an open excavation, building within it the steel 
and concrete walls and roof of the subway, and then fill- 
ing in around the structure and restoring the original 
surface of the road. Commencing from the downtown 
terminus, the first stretch of the tunnel encountered 
will be that which will extend beneath Park Ave- 
nue and 42d Street. The next section of any impor- 
tance will be that reaching from 150th Street to Fort 
George; while on the eastward branch of the line there 
will be sections of tunnel where the road passes beneath 
the northwestern corner of Central Park, and beneath 
the Harlem River. 

The subway is being constructed by what is known 
as the cut-and-cover method, as shown in one of our 
illustrations representing the progress of the work 
on Fourth Avenue below Union Square. A short 
length of cableway is erected on the western side of 
the street and with its assistance the excavation is car- 
ried down to the required depth, the material being 
shoveled into the cableway buckets, drawn up and 
loaded into carts which carry it to a convenient dump- 
ing place. As the subway is to occupy the full width 
of the street, it is necessary to cut away the whole 
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ried out almost exclusively by pneumatic drills, and to 
provide the power for operating these, two out of 
several power stations have already been erected, one in 
Union Square, and the other a 1 165th Street and the Hud- 
son River. The compressed air is led from the station 
by 8 and 10-inch mains of steel pipe, the mains being laid 
parallel to the route of the tunnel throughout the sec- 
tions which they are intended to serve. The air is led 
from the mains to the drills by flexible piping. Our 
illustration shows the 165th Street plant, which at 
present consists of four 125 horsepower locomotive 
boilers, and two Rand compressors, with steam cylin- 
ders 36 inches and air cylinders 24 inches in diameter, 
by 2 feet 6 inches stroke. At present the air is delivered 
at 90 pounds pressure, but ultimately when two more 
compressors are added, and work is being carried out on 
a more extensive scale, the pressure is to be increased. 
Although not much of the rapid transit road will lie 
in tunnel proper, where it does pass beneath the sur- 
face it will, in places, lie at a very considerable depth, 
particularly beneath Washington Heights. In the 
stretch of about 2J£ miles, from 150th Street to 195th 
Street, the road will be at an average depth of about 
120 feet below the surface of Broadway, and in that 
distance there will be two subterranean stations, one at 
169th Street, one hundred feet below the street, and 
another at 181st Street at a depth of 120 feet. The 
latter station and the elevaters and tunnels by which 
it will be reached are shown in section in one of 
our front-page engravings. The vertical excavation 
for the shaft will contain two large elevators and 
a stairway, the stairway being provided in case of a 
breakdown at any time in the elevator service. The 
station will consist of a large chamber excavated in 
the solid rock, the roof being in the form of an ellipti- 
cal arch. There will be two elevator landings at the 
bottom of the shaft, the upper one of which will dis- 
charge its passengers at the level of a bridge, which 
will extend across the tracks and enable the passengers 
to reach the downtown tracks. During the morning 
hours the elevators will stopat'this level, for the rea- 
son that almost all of the travel at that time will be in 
the downtown direction. During the evening hours, 
when business men are returning from the city, the 
elevators will run to the lower level, so as to save pas- 
sengers the necessity for climbing any stairways. The 



Experiments in Long-range Rifle Fire. 

That the modern magazine rifles are capable of carry- 
ing long distances has been borne out by the Boers 
having been able to inflict considerable damage upon 
the English at a range hitherto deemed impossible, 
and this fact has been specially emphasized in those 
cases where they have had an opportunity of pre- 
viously ascertaining the correct range. In the British 
army the soldier has never been drilled in rifle fire at 
a greater range than 1.000 yards. To exactly ascertain 
the efficacy of rifle fire at a long range. Sir William 
Butler, formerly commander- 
in-chief of the South African 
forces, has been carrying out 
some interesting experiments 
at the Aldershot camp. A 
g S- s' body of infantry were sup- 

posed to be marching in col- 
umns over an open space, 
the range of which was known 
to another force holding an 
intrenched position a con- 
siderable distance away. 

The advancing columns 
were represented by eighteen 
large canvas screens, each measuring 90 feet in length 
and 6 feet in height, and separated from one another 
by a distance of 25 paces, so that from the front rank 
to the rear rank occupied about 1,200 yards. The 
screens were painted light brown in color, and closely 
resembled the shade of the sandy soil upon which they 
were placed. The intrenched position was held by a 
selection of marksmen at a range of 2,000 yards. Each 
soldier was supplied with fifty rounds of ammunition. 
At this range the soldiers could not descry the canvas 
screens without the aid of field glasses, and then only 
the front screens were visible, those in the rear beitig 
hidden by the configuration of the ground. Near the 
screens the marker's hut had been erected, and the 
officer in charge was connected with the intrenched 
position by telephone. Fire was first directed upon 
the targets from a range of 1,900 yards, and finally in- 
creased to 2,200 yards. At first the shots were fired 
singly and the effects of each notified, the results being 
very satisfactory. Then volley firing was practised 
with equal success. In all 2,000 shots were discharged, 
15 percent of which were reported as hits. The front 
screen was completely riddled. Of course, numerous 
shots fell between the screens, and although they were 
not considered in this test, they would have yet been 
useful, since they would probably have hit the feet of 
enemy. The experiments proved the high carrying 
capacity and efficiency of the Lee-Enfield rifle and the 
accuracy of its sighting. 



A New Barometer. 

At the recent meeting of the British Association, 
A. 8. Davis, of Leeds, showed a most interesting baro- 
meter. A glass tube ten inches long and an inch in dia- 
meter ends in a bulb below and reaches above into a 
mercury basin. The mercury flows down the tube, 
compressing the air. When not in use, the barometer 
with its stand is kept upside down. It is inverted for 
use, and a reading quickly taken when the column has 
come to a standstill. When the ordinary barometer 
rises, this one, falls. The tube is water-jacketed, and 
a calcium chloride tube is inserted to dry the small 
quantity of air sucked in. The readings are said to 
be very accurate, though the range of each instrument 
is small. 
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THE SELDEN PATENT SUIT. 
In our issue of August 4, we commented editorially 
on the suits for patent infringement then about to 
be commenced by the Electrical Vehicle Company 
against the foremost manufacturers of gasoline car- 
riages in this country. The case was recently heard in 
the United States Circuit Court, for the Southern Dis- 
trict of New York, en a demurrer filed by the Winton 
Motor Carriage Co., the principal defendants in the 
first suit. It will be remembered that the Electrical 
Vehicle Company purchased the patent which it now 
holds from George B. Selden, a patent attorney, who 
filed an application on May 8, 1879, for a " road engine," 
driven by a hydrocarbon motor, and who received his 
letters patent from the government on November 5, 
1895. The long interval between the filing of the ap- 
plication and the granting of the patent was due 
primarily to skilful maneuvering on the part of Mr. 
Seldeu. As a patent attorney he knew that under the 
law which was in force up to 1897, an application for a 
patent could not be considered to have been abandoned 
if prosecuted within two years after the last official ac- 
tion. By complying with the letter of the law, Mr. Sel- 
den managed to delay the granting of his patent for 
sixteen and one-half years. 

The record of the case in the Patent Office shows 
that the application was rejected May 31, 1879, and 
that an amendment was filed May 26. 1881, nearly two 
years later. A second rejection on June 17, 1881, was 
followed on May 15, 1883, by another amendment ; and 
a third rejection on May 26, 1883, was met by an 
amendment filed on May 18, 1885. An official letter 
sent to Mr. Selden on June 15, 1885, was not aeted 
upon until June 13, 1887, only two days before the ex- 
piration of the two years of grace allowed by the 
statute. Another rejection on June 21, 1887, was 
answered by a letter dated April 13, 1889, and by an 
amendment filed June 10, 1889. Mr. Selden was re- 
quired on June 14, 1889, to furnish a "smooth copy" 
of the specification prior to issue ; but although the 
application was otherwise ready for allowance, it was 
not until June 5, 1891, nine days before the statutory 
limit, that the substitute specification was filed. An 
official letter of July 1, 1891, demanded a new oath 
prior to issue ; but it was not until June 28, 1892, that 
Mr. Selden obeyed the order. The case was then 
transferred to another examiner, by whom some of the 
claims previously allowed were rejected on July 29, 
1893. The next amendment was filed on April 1, 1895. 
The patent was finally granted on November 5, 1895, 
just at about the time when the motor carriage began 
to make its appearance in the streets of our large 
cities. All of the nineteen original claims were can- 
celed. 

In every instance the tardiness seems to have been 
due to the action of the applicant rather than to any 
delay on the part of the Patent Office. In extenua- 
tion of the long interval between the application and 
final allowance, it ma}' be urged that, had Selden re- 
ceived a patent in 1879, he could hardly have derived 
any benefit from the practical application of his in- 
vention, in view of the state of the automobile in- 
dustry at the time. The scope of Selden's claims and 
the fact that he seemed to be a pioneer in his particu- 
lar field of activity — indeed, the Commissioner of Pat- 
ents has even stated such to be the case — induced the 
Columbia and Electrical Vehicle Company to purchase 
the patent. 

The nature of Selden's invention may be seen 
from the accompanying drawings, reproduced 
from the letters patent. Fig.' 1 is a side elevation 
of the carriage ; Fig. 2 a front elevation, and 
Fig. 3 a vertical section through the engine em- 
ployed. 

The motor, L, is mounted on the front truck, 
with the cylinders arranged transversely to the 
driving-shaft and the air-reservoir, O. The car- 
riage axle is driven from the motor by the gears, 
M IV. "Any form of liquid-hydrocarbon engine 
of the compression type may be employed," says 
Mr. Selden in his specification. In the carriage 
shown, however, air is compressed into the reser- 
voir, O (Fig. 3), by an air pump, d, and admitted 
to the working-chamber, _R, by a valve, /, operated 
by a cam-shaft, 8. Gearing, M, is employed to 
drive the cam-shaft. As air is admitted to the work- 
ing-chamber a quantity of liquid hydrocarbon, 
taken from the tank, U, is injected into the com- 
bustion chamber, T, by the pump, g. The pro- 
ducts of combustion are ejected from the pipe, X, 
by the opening of the valve, V, through the medium 
of the cam-shaft, S. 

A clutch, Y, might be interposed between the motor 
and the gearing, M IV, in which case the cam-shaft, S, 
was to be positively driven. By means of this clutch 
Selden was enabled to throw the driving-axle in and 
out of gear, an arrangement now used on every gaso- 
line carriage. Selden saw the inconvenience of ex- 
tinguishing the ignition flame or of closing the exhaust 
valve in order to bring the carriage to a standstill. The 
necessity of starting up the motor by hand rendered 
the provision of a device whereby the earriage could 
be stopped, although the motor were still in operation, 



f cientific |iniatic 

of no little importance. He, therefore, introduced the 
clutch, which, it may be safely said, constitutes one of 
the cardinal elements of his. invention. 

The traction wheels, _B, of the carriage are'attached 
to the axle by clutches, splined on the driving-shaft 
and held in mesh by springs in order to enable the 
wheeis to rotate independently and to facilitate the 
turning of corners. The arrangement, though crude, 
is not a bad substitute for our modern differential 
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Fig. 2.— FRONT ELEVATION OF SELDEN CARRIAGE. 

gear. The clutches are actuated by hand-wheels, 1. 
The air inlet, d' (Fig. 3), is likewise controlled by one 
of the hand- wheels, through the medium of gears, e'. 
The inlet supply valves between the tank, U, and the 
pump, g, are opened and closed by a cord, e\ connected 
with a hand-wheel, I. 

The steering apparatus consists merely of a worm- 
gearing driven from the hand- wheel, A. 

In order to reverse the vehicle, Selden intended 
either to employ the system of reversing gears used in 
connection with the feed-screws of engine-lathes, or 
preferably to use a crane-neck, whereby the driving- 




Fig. 3.— VERTICAL SECTION THROUGH MOTOR. 

wheel could be turned completely around underneath 
the body. 

From this brief description of Selden's "road en- 
gine," it is evident that almost every important fea- 
ture of the modern petroleum automobile is included 
in the operative mechanism. The main points are 
covered in the first and broadest of the claims, which 
reads : 

" The combination with a road locomotive, provided 
with suitable running gear, including a propelling 
wheel and steering mechanism, of a liquid hydrocar- 
bon gas engine of the compression type, comprising 
one or more power cylinders, a suitable liquid-fuel re- 

B 
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that all the elements of the'eombinatiom of the claims 
were old ; that steam-engines had been long employed 
to propel road wagons ; that liquid- fuel had been used 
to generate steam ; and that gas engines were old and 
their use, as well as that of other motors, had been pro- 
posed for tram cars and like vehicles. It was argued 
that the substitution of a gas engine for a steam en- 
gine . to propel a vehicle did not require inven- 
tive faculty. In his decision Judge Coxe stated that 
the invention, if there was one, had been made very 
early in the history of motor carriages and that judicial 
notice would be taken of the fact that, prio.r to May, 
1879, the art of propelling vehicles by motors was in its 
infanoy. " If the thousands of steam and electric ' auto- 
mobiles 'which now are constantly perambulating the 
streets of every large city had been available as models, 
the task of constructing a successful 'gasmobile' would 
have been less difficult. In other words, the fact that 
Selden's work was done over twenty-one years ago 
should not be lost sight of in estimating the value of 
his achievement." 

" Upon the present record he must be regarded as the 
first to construct a road locomotive provided with a 
liquid-hydrocarbon gas-engine of the compression type 
so arranged as to leave the platform of the carriage 
unobstructed." Continuing in his analysis of the case 
the learned judge proceeds to argue that " on demur- 
rer it must be assumed that Selden has made a self- 
propelling vehicle which is capable of traveling on 
ordinary country roads, going up and down hill, and 
making long distances without replenishing its fuel 
receptacle. Surely, it required invention to construct 
such a machine." The judge furthermore questioned 
the fairness of the assertion that "in no circumstances 
could it involve invention to create the patented ma- 
chine because similar machines had been propelled by 
electricity and steam, and machines, differing radically 
in structure and purpose had been propelled by gas." 
He thought that the complainants were entitled to 
a more liberal interpretation of the patent than that 
contended for by the defendants and was clearly of 
the opinion that the immense weight of authority 
sustained the proposition that the patent could not be 
held invalid on demurrer. 




Fig. 1.— SIDE ELEVATION OF SELDEN CARRIAGE. 

ceptacle, a power shaft connected with and arranged 
to run faster than the propelling wheel, an intermedi- 
ate clutch or disconnecting device, and a suitable car- 
riage body adapted to the conveyance of persons or 
goods." 

Whether the Selden patent be valid or not is a ques- 
tion which can be definitely answered only by the 
courts. Certain it is, that if the charge of infringe- 
ment be sustained, the shops of many an automobile 
maker will be closed. In the demurrer filed by Mr. A. 
S. Pattison for the Winton Motor Carriage Co. et a!., 
if was urged that the patent on its face was void for 
jack of patentability ; that the specification- conceded 



Patent and Trade Mark Rights In Cuba. 

The Military Governor of Cuba has recently issued 
an order which is of the highest importance to owners 
of United States patents or trade marks registered in 
Cuba, and to any person or concern now having a 
commercial or manufacturing establishment in Cuba, 
as well as to those who may contemplate an extension 
of their business to that island by local agencies. 

The order prescribes that every owner of a Cuban 
commercial or industrial establishment, as well as 
every owner of Cuban patent or trade mark rights, 
shall have his name and other particulars entered in 
the Mercantile Register within eight days following 
the commencement of his business or the opening of 
his establishment. Presumably, as regards patents or 
trade marks, the period of eight days will run from the 
day on which the patent or trade mark right is secured 
in Cuba. For failure to register within the period 
named, the merchant or manufacturer will be fined 
twenty-five dollars United States money. So far as ex- 
isting establishments, patent and trade 111 ark rights are 
concerned, the month of November, 1900, is allowed for 
having the requisite entry made, but from December 1, 
1900, the eight-day period above mentioned will obtain. 
The order further provides that sales, assign- 
ments, transfers or leases shall not prejudice a 
third party as long as they are not recorded in the 
Mercantile Register. It also allows creditors whose 
names are entered upon the said register to record, 
under certain circumstances, the names of their 
debtors together with the amount of each debt, 
and on the other hand the courts may order attach- 
ments to be recorded in said register. 

The purchaser of a commercial or industrial 
establishment or of a patent or trade mark right 
becomes jointly and severally liable with the party 
who made the transfer for all debts that shall 
have been registered or attachments that shall 
have been recorded until the time when the sale 
or transfer was recorded. 

The reason given for the issue of the order (of 
which we have stated only the main provisions) is 
the inadequacy of the Cuban laws to protect 
creditors, since it appears that the purchaser of a 
business is not (unless bad faith or collusion can 
be proved) responsible for the debts contracted for the 
business by the party making the transfer. This state 
of affairs has, of eourse, materially interfered with the 
credit of retailers throughout the island, and the pre- 
sent order seeks to establish better conditions. 



The Spanish-American Congress opened November 
8, at Madrid. About thirty South American delegates 
arrived, and all the South American republics, except 
Bolivia, have accepted the invitation, and Portugal 
will also be represented. The influence of Spain will 
not predominate, as each state is represent* d by only 
one vote. 
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REMABKABLE GEAVESTONE AT FOBBES, SCOTLAND. 

BY C. FIELD. 

This little town of Forres, in the northeast of Scot- 
land, is known to most people from its mention in 
" Macbeth," the opening scene of which play is set on 
" A blasted heath near Forres." Local tradition assigns 
a clump of trees on a moor, some miles to the westward, 
as being the spot where Macbeth and Banquo met the 
three " foul and midnight hags." But the real lion of 
the locality is the lofty runic pillar known as "Sueno's 
stone," with an ornamental cross on the one side and a 
complicated array of men, horses, and birds on the 
other, which is said to commemorate a battle fought 
between the Scots and the invading Danes in the year 
1014. But although no story attaches to it, the stone 
here pictured, which is hidden away in a dark corner 
outside the little museum which the town boasts, is 
surely oneof the most curious among the many quaint 
and grotesque tombstones which are scattered over the 
United Kingdom. It is said to have once stood in the 
churchyard, and is probably two or three hundred 
years old. It id remarkable that no indication is given 
as to whose memory it was first erected, unless the 
large capitals at the top are the initials of some un- 
known name. The carving is bold and somewhat 
original, though not of any artistic merit. The hour- 
glass, coffin, and skeleton are much more like what 
they are supposed to represent than is (it is to be 
hoped) the angel with the trumpet. Possibly the skull 
between two heads at the base of the stone is an alle- 
gorical representation of Death dividing husband and 
wife. 
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cupyine less space than the present cramped-up re- 
ciprocating engines, considerable reductions in coal 
consumption at all speeds would result, consumptions 
which at some speeds would be quite unprecedented 
in warships, and analogous to the consumptions at- 
tained in the best mercantile marine engine." 

Our illustration shows the methods adopted for util- 
izing the 12,000 horse power which was developed in 
the recent official trials of the '•' Viper." Four shafts 
are used, with two propellers on each shaft, the after 
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THE TOEFEDO BOAT " VIPEE " IN DEY DOCK. 

It is no exaggeration to say that the remarkable 
little craft which forms the subject of our illustration 
is attracting more attention just now than any other 
vessel afloat. Much of this interest is of a popular 
nature, and is due to the sensational speeds which she 
has attained. The public appetite is always whetted 
by the. performance of superlative physical results, and 
it seldom stops to ask whether these results have any 
permanent economic value ; whether they will or will 
not further the world's material interests. Popularly 
considered, the "Viper" is unquestionably the sensa- 
tion of the hour, for it stands today with an accepted 
official mean speed of 3658 knots and a maximum 
speed of 371 knots an hour. 

Of the question of the economic value of this per- 
formance, there may be, and probably is, a division of 
opinion, and we must wait until the full details of the 
trials are known, and until the vessel has been given a 
sufficiently extended trial in active service to establish 
its durability 
and all-round 
usefulness. 
Even then 
there will be 
found a large 
number of pro- 
fessional men 
who will doubt 
the utility of 
such a boat 
and such a 
speed under 
any circum- 
stances. Per- 
sonally, we are 
disposed to 
give every 
credit to Mr. 
Parsons for 
suggesting i n 
the "Viper" 
what are the 
speed possi- 
bilities of the 
future for ves- 
sels of larger 
size and more 
pronounced 
utility. Mr. 
Parsons has 
recently stated 
that the appli- 
cation of the 
steam turbine 
to larger ves- 
sels has been 
fully consider- 
ed, and he 
states that, as 
regards its 
adoption for 
warships,, ade- 
quate experi- 
ments on large 
steam turbines 
have made it 
evident that 
'• with turbine 
machinery oc- 




EEMAEKABLE GEAVESTONE AT FOBBES, SCOTLAND. 

propeller having a coarser pitch than the forward one. 
Each pair of shafts on either side is driven by a com- 
pound condensing turbine, the high-pressure driving 
the outer, and the low-pressure turbine the inner shaft- 
ing. Forward of the low-pressure turbine, in each case, 
and on a common shaft, there is placed a smaller high- 
pressure turbine, which is used for driving the boat 
astern at a speed of 15 knots an hour; this arrange- 
ment being adopted to overcome the defect, inherent in 
the turbine, that it is incapable of being reversed. The 
"Viper," like its sister vessel the "Cobra," is 210 feet 
long, 21 feet beam, and 12 feet 9 inches moulded depth, 
with a displacement of 380 tons. It is of interest to 
note the rapid rise of power for increase of speed in 
the "Viper "as compared with other torpedo boats of 
approximately the same displacement ; thus, the 30- 




TOBFEDO BOAT " VIFEB " IN DBY DOCK, SHOWING ABBANGEMENT OF THE EIGHT FBOFELLEBS. 
liGugth, aiO feet. Seam, 21 feet. Displacement, 380 tons. Horse Power, 18,800. Speed, 871 knots. 



knot destroyers of the standard type generally steamed 
on their trials at a speed of 30 knots for an expenditure 
of from 6,000 to 6,500 horse power, whereas to drive 
the " Viper," which is only of about 50 tons greater dis- 
placement, at 37 knots required the development of 
12,000 horse power. 

The weights of the motive power equipment are as 
follows: Boiler room weights with water in boiler, 100% 
tons; engine room weights with auxiliaries and water 
in condensers, 52J^ tons ; while the weight of the propel- 
ler shafting and fittings is 1% tons. Although the turbo 
engines, in proportion to the horse power developed, 
are considerably lighter than engines of the same 
horse power of the reciprocating type, the total weight 
of the machinery is not as much less than that of the 
standard 30 and 32-kuot torpedo boats as might be 
expected, the weight saved in the engines being some- 
what offset by the increased size of the boilers and 
auxiliary machinery necessary to produce the great 
weight of steam required. In the official trial it was 
recorded that there was a total absence of vibration, 
even when the vessel was being driven at its highest 
speed, a feature which is of great value in a warship, 
since it enables the vessel to present a steady gun 
platform. Moreover, should the turbine be introduced 
into the merchant service, the absence of vibration 
alone would, with the majority of people, render the 
vessel thus fitted extremely popular ; for it is certain 
that next to the rolling and pitching motion of the 
average passenger vessel, the feature which causes the 
most discomfort is the extreme vibration, which unfor- 
tunately seems to be inseparable from the high-speed 
steamer. 

«m » 

Test of an Emergency Ration. 

A campaign is being conducted in Oklahoma Terri- 
tory, and the men are subsisting entirely on emerg- 
ency rations, the idea being to test the sustaining 
qualities of three different varieties. Twenty-five en- 
listed men comprise the force with which the experi- 
ments are being made. Each of the three rations now 
being tested is inclosed in tin, and is of convenient 
shape for carrying in the saddle bag or pocket. Each 
package contains food for one person for a day, and 
the contents are carefully divided into three equal 
portions. The first ration is composed of broken wheat 
which has been baked and evaporated meat. This 
combination is to be made into soup by simply pouring 
hot water over it. There are also three cakes of cho- 
colate in this ration, besides pepper and salt. The con- 
dition of the men while testing this ration will be 
closely watched. They will be stripped and weighed 
night and morning, and a careful record kept of their 

tern perature. 
The second ra- 
tion is a com- 
bination of 
meat and 
b read -stuffs 
with tea in- 
stead of choco- 
late. The third 
ration is com- 
posed of meal 
made from 
peas, evapor- 
ated beef and 
bacon and a 
package of tea. 
When the new 
ration is adopt- 
ed, it will be 
kept for dis- 
tribution a t 
every army 
post. Direc- 
tions are given 
on the tins, 
and if neces- 
sary the ra- 
tions may be 
eaten dry. 

»« 

A wire fence 
weaving ma- 
chine has been 
devised which 
enables a 
strong and 
ser v i ce a b 1 e 
fence to be 
constructed in 
position with 
rapidity and 
e e o n o In y . 
The machine 
carries a num- 
ber of spools 
of wire, and 
the weaving of 
the fence 
progresses rap- 
idly. 
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PROGRESS OF 



THE FAN-AMERICAN 

BY EDWARD HALE BRUSH. 



EXPOSITION. 



It is scarcely six months since the real construction 
work of the Pan-American Exposition was begun, yet 
most of the buildings in the main Exposition group 
stand to-day practically complete, and in a few weeks 
will be ready for the installation of exhibits. At the 
present time the Pan-Aiuerican grounds present a 
most interesting scene. The buildings fronting upon 
the Esplanade and the Court of the Fountains are 
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all under roof. Most of them have been covered with 
staff, and the staff of several has received its coat of 
many colors. The admirable character of the arange- 
ment of buildings adopted can be very well appreciat- 
ed, now that the structures are so far along toward 
completion. Grouping the principal buildings about 
the two great intersecting courts, each as large as 
the main court at any previous exposition, secures a 
splendid effect and ministers also to the comfort of the 
visitor, who will have comparatively little walking to 
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do in reaching different parts of the grounds. The 
permanent buildings in the classic style, the $400,000 
Albright Art Gallery and the New York State build- 
ing, both in white marble, will stand among the trees 
of beautiful Delaware Park, the State and foreign 
buildings will be to the east of the Triumphal Bridge, 
and the Midway buildings will be in the northwest 
portion of the grounds, while opposite, across the 
Plaza, will be the great structure of the Stadium. But 
about these two main courts will nevertheless be the 





The Burial Mound— A Reproduction of the Work of the Mound-Builders. 




North Towers of Machinery and Transportation Building seen from the Roof, 



The Exposition Viewed Westward of the Service Building. 
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The Machinery and Transportation Building. 



United States Government Building from Grove on Mirror Island. 
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General View of Pan-American Exposition from the Triumphal Bridge. 
THE PAN-AMERICAN EXPOSITION AT BUFFALO. NEW YORE. 
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great architectural effects of the Exposition. Looking 
from the Triumphal Bridge, the splendid monumental 
entrance to this portion of the grounds from the south, 
one sees looming up at the far end of the vista, at a 
distance of about one-third of a mile, the Electric 
Tower which has now reached a height of over 300 feet. 
Its total height is to be 375 feet. On either side of the 
Tower and of the Court of the Fountains are the 
buildings of Electricity, Machinery and Transporta- 
tion, Agriculture, Manufactures and Liberal Arts, 
Ethnology and the Temple of Music. To the right, at 
one end of the Esplanade, are the three buildings con- 
stituting the United States government group and con- 
nected by colonnades, and to the left are the group for 
Graphic Arts, Horticulture and Mines, which are con- 
nected by conservatories that next sumner will be 
luxuriant with the rarest and most beautiful plants 
and flowers. Here then are 13 immense buildings, all 
immediately within the view, and surrounding these 
two great courts, and all conforming in greater or less 
degree to the style of the Spanish Renaissance, which 
is now seen to be remarkably well adapted to the pur- 
poses of the Exposition, combining as it does so many 
features suitable to the expression of the fantastic 
ideas and buoyancy of spirit which harmonize with 
the mood of an Exposition multitude. All of the 
buildings are to be treated in color instead of left in 
the monotonous white. These two vast courts around 
which the buildings are mostly grouped, with the build- 
ings and other architectural features surrounding, gave 
a splendid opportunity for embellishment in several 
respects. 

The sculptural adornment of the grounds of the Pan- 
American Exposition will be more profuse and elab- 
orate than has ever before been attempted in connec- 
tion with a similar enterprise. And in saying this I 
make no exception of either the great World's Fair at 
Chicago with its Court of Honor or the Paris Exposi- 
tion with its Alexander Bridge and other highly em- 
bellished architectural features. Practically all of the 
noted sculptors of Pan-America are at work on groups 
and individual figures which are to adorn and dignify 
the buildings and grounds of this Exposition. From 
the Triumphal Bridge on the south, embellished from 
end to end with symbolic figures and designs, and with 
its four stately piers, 100 feet in height, carrying 
mounted standard bearers, to the Electric Tower on 
the north with its elaborate sculptural scheme ter- 
minating 375 feet above terra flrma in a figure of the 
Goddess of Light of hammered brass by Herbert 
Adams — from one end to the other of this vista, sculp- 
ture in the most bewildering variety will abound, the 
charming effect of these forms of beauty being en- 
hanced by the garden embellishment, the fountains 
and cascades, and at night by the soft radiance of the 
electric lights. There will be sculpture expressive of 
the beneficence of Mother Nature adorning the foun- 
tain at the head of the Court of the Fountains, and at 
the end of the Esplanade where the horticultural group 
is situated. At the opposite ends of the Esplanade the 
sculpture, by such men as R. Hinton Perry and Her- 
bert Adams, will typify man and his institutions. The 
groups in the Court of the Fountains will be allegori- 
cal representations of the ideas dominant in the sur- 
rounding buildings devoted to machinery and trans- 
portation, manufactures and liberal arts, music, eth- 
nology, agriculture and electricity; and the sculpture 
of the Electric Tower and its beautiful colonnades will 
portray the ideas associated with the power of the ele- 
ments, the mysterious force of electricity, the great 
waters amid which Buffalo is situated and which have 
made her so potent an influence in the world of com- 
merce and indastry. 

There will be some 125 original groups of this sculp- 
ture, not including that in the fine arts exhibit in the 
Albright Art Gallery, and it is engaging the attention 
of some thirty-five sculptors, including such exponents 
of this branch of fine art as George Gray Barnard, 
Frederic Macmonnies, Daniel C. French, Edwin F. 
Elwell, J. Q. A. Ward, F. W. Ruckstuhl, Philip Mar- 
tiny, E. C. Potter, Herbert Adams, John Gellert, Ralph 
Goddard, Isidore Konti, and Karl Bitter, the last 
named sculptor having been chosen to supervise the 
work of sculptural adornment of the Exposition. His 
success in carrying out the ambitious allegorical scheme 
of sculpture devised for the Pan-American, and em- 
bodying in the main his own ideas, marks him as a 
creative genius of high order. Now that so much of 
the sculptural work is already done and shipped to 
Buffalo, the magnitude and beauty of this feature of 
the Exposition is beginning to be realized, and the fact 
is appreciated that it will mark an era in the progress 
of this branch of art in Pan- America. 

In another respect the arrangement of the main 
buildings of the Pan-American group, as they have 
been placed about these courts, lends itself admirably 
to the purpose of the architects to secure remarkable 
and fascinating effects. It renders possible the greatest 
and most artistic illumination by means of electric 
lamps and hydraulic effects ever conceived and carried 
out by human intellect and inventive genius. This 
illumination, which will be achieved about the Court 
of the Fountains and the Esplanade, will be a feature of 
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the Pan-American Exposition worthy of the fin de 
si&cle enterprise, the story of which is to be told by the 
Exposition as a whole. 

The progress made by electrical science and the 
harnessing of Niagara within the last decade, make 
possible this supreme achievement. With the great 
Falls plant, which within a short time will be gen- 
erating over 100,000 horse power, within twenty miles 
of the Exposition grounds, and linked with the Expo- 
sition by a transmission line, it is fitting that electricity 
should receive especial prominence at the Exposition, 
and that the electrical illumination should surpass all 
precedents set in this respect. The illuminating area 
of the courts already described and of the Plaza to the 
north of the Electric Tower, is three times as large as 
that at Omaha and two and one-half times as large as 
that at Chicago, while the character of the buildings, 
the fantastic outlines many will possess, and their 
grouping about the courts, will give a peculiar beauty 
to their penciling in incandescent lights. With the sky 
lines of the buildings traced in fire against the hea- 
vens ; with the basin of the Court of the Fountains 
golden with thousands of floating lights, the cascades 
resplendent with mysteriously changing fiery hues, 
and rising above all the stately Electric Tower, one 
mass of shining splendor from the plashing fountain 
at its feet to the dazzling Goddess of Light upon its 
topmost pinnacle, — with such a scene to portray, the 
most skillful word painter will be at a loss where to be- 
gin and where to end his task. 

The statement that 200,000 electric lamps will be used 
in this illumination conveys some idea of its extent, 
although it is difficult for the average mind to grasp 
what it means when such a statement is made. There 
is scarcely anything with which such an illumination 
can be compared, and the visitor must come to see it 
in order to appreciate the marvelous brilliancy and 
beauty of the scene which will be created. The incan- 
descent lamps to be used in this illumination will give 
a peculiar softness and agreeableness to the quality of 
the light. Arc lights will be used to light the interior 
of the buildings, and rows of these lights will border 
the grounds ; but the great illumination will be given 
through the incandescent lamp, which will be intro- 
duced in the fountains and hydraulic features in many 
novel and startling forms to give a bewitching charac- 
ter to the scene. The electrical experts of the Expo- 
sition are now studying on a novel method of turning 
the light on and off, so that this operation in itself may 
be one of the wonderful features of the electrical dis- 
play. 

♦ « m < ♦ 

66 The Progress of Invention In the Nineteenth 
Century." 

Edward W. Byrn, A.M., has done a signal service to 
the history of invention in writing a dignified and 
authoritative treatise upon the evolution of the arts 
and sciences during the last hundred years, entitled 
the " The Progress of Invention in the Nineteenth 
Century," which has just been issued by the publishers 
of the Scientific American. The author is admir- 
ably qualified to deal with the subject, having been for 
a quarter of a century engaged in the examination of 
inventions for patents and having, withal, an ardent 
interest in all things that make for scientific progress. 
He has presented a most excellent bird's-eye view of 
the progress achieved, and he has given in concrete 
form the great scientific and engineering achievement 
of the century. The author presents his subjects with 
a pure and rhetorical diction, conveying the thought 
in a terse and lucid way, while still holding true to the 
technical nomenclature of the arts. The chapters of 
this book give a most comprehensive, compact, and 
coherent account of the progress which distinguishes 
this as the " golden age " of invention, and which has 
resulted, especially in the United States, in an unprece- 
dented industrial and commercial development. 

Standing on the threshold of the twentieth century, 
and looking back a hundred years, the nineteenth 
century presents in the field of invention a magnificent 
museum of thoughts crystallized and made immortal, 
not as passive gems of nature, but as potent, active, 
useful agencies of man. The period has been a bril- 
liant campaign of allied brains and energy, conducted 
by the strongest and best equipped minds. The great 
works of the ancients are in the main monuments of 
the manual labor of myriads of workers ; not so with 
modern achievements. The present century has been 
practically an age of ideas which find expression in 
labor-saving inventions, often the product of a single 
man. To appreciate what has been done, the condi- 
tions of to-day must be briefly contrasted with those of 
a hundred years ago. This. is no easy task, and Mr. 
Byrn has admirably accomplished it in "A Perspective 
View," a short introduction which forms the first 
chapter of the book. The second chapter is entitled 
" Chronology of the Leading Inventions of the Nine- 
teenth Century." Each year has listed under it the 
important discoveries and inventions, together with 
their authors, which enables the reader to ascertain at 
a glance the most important inventions and discoveries 
of any particular period. Thus, it will be seen that in 
1815 Sir Humphry Davy invented the safety lamp ; 
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that in 1821 Faraday converted electric current into 
mechanical motion ; that in 1895 Cowles introduced 
the electrical process of manufacturing aluminium ; 
and that in 1896 Marconi devised his system of wireless 
telegraphy. 
A sample year or two may prove interesting : 
1804. Rhodium and Palladium discovered by Wollas-- 
ton. First Steam Railway and Locomotive, by 
Richard Trevithick. Col. John Stevens Applies 
Twin Screw Propellers in Steam Navigation. 
Winsor Takes Out British Patent for Illuminat- 
ing Gas, Lights Lyceum Theater and Organizes 
First Gas Company. Lucas' Process of Making 
Malleable Iron Castings. 
1893. Acheson's Process for Making Carborundum. 
The Yerkes Telescope. Edison's Kinetoscope. 
Production of Calcium Carbide in Electric Fur- 
nace by Willson. 
These are a few examples taken at random from a 
list which covers a hundred years of invention. This 
list must not be confounded with the general classifi- 
cation of the subject matter which comprises the prin- 
cipal part of the book. The third chapter is devoted 
to the Electric Telegraph, and in it will be found a pho- 
tograph of Prof. Henry's original electro-magnet and 
a number of other engravings which admirably serve 
to elucidate the text, including one showing Marconi 
transmitting the news of the yacht race of 1899 by 
wireless telegraphy. The next chapter is devoted to 
the Atlantic Cable, and this is in turn followed by one 
on the Dynamo and its applications, accompanied by 
a number of excellent engravings. 

The Electric Motor, the Electric Light, the Tele- 
phone and Miscellaneous Applications of Electricity 
follow. The Steam Engine occupies three chapters, 
one devoted to the Steam Engine including turbines, 
another to the Steam Railway, and a third to Steam 
Navigation. The chapter on Printing gives in the 
most comprehensive manner the development of the 
printing press from the time of Benjamin Franklin to the 
latest octuple press. It also includes the manufacture 
of paper pulp and the setting of type by the linotype. 
The chapter on the Typewriter, Sewing-machine and 
Reaper are fascinating and show that the story of in- 
vention is not without its romantic element. In the 
chapter on Vulcanized Rubber, in which the struggles 
of Charles Goodyear are described, this is even more 
pronounced. The chapters on Chemistry, Food and 
Drink, Medicine, Surgery and Sanitation give a vast 
amount of information which is not readily accessible. 
The Bicycle and Automobile are treated at consider- 
able length, and the chapter is well illustrated. The 
Phonograph, Optics, Photography, X-Rays, all have 
chapters devoted to them. Gas-lighting, Civil En- 
gineering, Wood-working, Metal-working, Firearms 
and Explosives, Textiles, Ice Machines, Liquid Air 
and minor inventions are all treated in most in- 
teresting chapters. The book is admirably illustrated 
and is attractively printed and bound. 



Latest News of the Peary Expedition. 

Further details of the Peary expedition have now 
come to hand. Dr. Leopold Kann was the only mem- 
ber in that party who arrived on the whaler " Eclipse " 
from Davis Strait. Dr. Robert Stein, of the United 
States Geological Survey, decided to wait for trans- 
portation which would land him in America, and Mr. 
Samuel Warmbath of Boston wished to remain at Cape 
Sabine for a time. Lieut. Peary passed the winter at 
Etah on Smith Sound, near the jspotj where Dr. Hayes 
had his winter quarters in 1860, and not far from the 
scene of the Greely disaster. In February and March 
Dr. Kann's winter house at Bedford, on Pym Island, 
was visited three times by members' of the Peary ex- 
pedition ; the last time Lieut. Peary himself com- 
manded the sledging party. The Lieutenant stated 
that about ten months previously he had met Sverdrup 
in the Kane Basin, north of Smith Sound. The Sver- 
drup party had fully explored Ellesmere hinterland, 
mapping out a region that was hitherto a blank on 
the charts. When the Peary and Sverdrup parties 
separated, it was Sverdrup's intention to explore 
the vast area of land and water in and around Jones 
Sound beyond Cape Eden. Dr. Kann believes that 
Sverdrup, on the " Fram," is now wintering in Jones 
Sound. The autumn has been very tempestuous, and 
the ice was such as to render navigation next to im- 
possible, and it is not thought that the "Fram" will 
come home this year. Lieut. Peary had two hundred 
dogs and twenty-seven sledges, but underrating the 
difficulties of the journey, and not having a sufficiency 
of food, most of his dogs died. Dr. Kann considers 
that it is certain that Lieut. Peary is now wintering 
at Fort Conger. When Dr. Kann left Cape York 
on the "Eclipse." on June 9, the "Windward" ex- 
pected to touch there about the middle of July, where 
orders from Lieut. Peary which Dr. Kann had brought 
were left with the Esquimaux. 



The Russian government has decided to make the 
metric system of weights and measures compulsory, and 
the Minister of Finance is now engaged in considering 
the time and manner of introducing this reform. 



November 24, 1900. 



II. THE ELECTBIC CHIME. 

BY GEORGE M. HOPKINS. 

To secure practice in mechanics or in electrical work, 
the amateur may as well construct something for 
actual use. A very useful and pleasing electro-me- 
chanical device is an electric chime to be used as a 
door bell or call bell, or in connection with a clock. It 
serves its purpose as a call and gives an ever-changing 
series of harmonic notes. 

The first step toward the construction of this device 
is to purchase the toy known as the tubophone, and 
select three of the tubes which produce a chord, or if 
the maker prefers it, he may buy a piece of mandrel 
drawn brass tubing, % inch external diameter, with 
walls gV inch thick, and cutoff three pieces respectively 
1%, 8%i an d 9% inches in length ; each of these should 
be laid upon two short pieces of soft woolen cord, with 
the cord touching at nodal points, that is, at exactly 
one quarter of the length from the end. Arranged in 
this way the tubes give out a clear note when struck 
with a small wooden mallet. By comparing these notes 
with those of a piano or other musical instrument, the 
tubes may be tuned. The pitch is raised by shorten- 
ing the tube, but as there is no practical way of lower- 
ing the pitch after the tube has once been shortened, 
it would be advisable to cut the tubes a little longer 
than- the measurements given. A baseboard having a 
short standard is provided, and to the upper portion of 
the standard is secured a board into which are driven 
three pairs of wire nails, the nails in each pair corre- 
sponding in position with the nodes of one of the 
tubes. The tubes are suspended from these nails by 
soft cords passing around the tubes at the nodes or 
points of no vibration, leaving the tubes free to vibrate 
at the center and at the ends. 

Now it remains to construct the electro-mechanical 
device for striking the tubes. To the baseboard are 
secured the angled ends of three strips of spring brass, 
3 7 5 inch wide and ^ inch thick, which extend above 
the tubes and carry small wooden mallets in position 
to strike the middle portion of each tube. The mal- 
lets are secured to the springs by means of ordinary 
wood screws passing through the springs into the 
mallets. 

Behind the springs, at or near their mid-length, is 
placed a diagonal strip of wood, having secured to its 
outer edge a strip of felt or chamois skin. The spring 
strikes this piece and allows the mallet to strike the 
tube and spring back without jarring. Behind the 
springs is supported a small shaft on which is placed 
a wooden cylinder about 1 inch in diameter and 2J^ 
inches long. In the cylinder and opposite the springs 
are inserted wire nails, arranged to strike short in- 
clined strips riveted to the springs. The nails are 
placed so that they will strike the inclined strips in 
different orders ; for example : 1, 2, 3 ; 3, 2, 1; 2, 3, 1 ; 
1. 3, 2. 

A toy electric motor having a three-pole armature 
is used for turning the cylinder, and two clock wheels 
and a pinion are employed for reducing the speed. A 
worm is placed on the armature shaft of the motor, 
which engages the first of the clock wheels. This worm 
may be cut in a lathe, but if this is inconvenient, a 
wire may be wound spirally around the armature shaft 
and soldered. It will, of course, be necessary to wind 
the spiral so that it will fit the teeth of the clock wheel, 
and the surplus solder should be scraped from the wire 
to diminish friction. The motor is provided with bind- 
ing posts to receive the battery wires. One or two cells 
of dry battery will run the chime. The chime is used 
in place of an ordinary call or door bell, or it may be 
used in connection with a clock, as shown, for making 
calls at certain hours. 

The push button shown in the sectional view is made 
to close the circuit when the chime is used in place of a 
call bell or door bell. The button is readily made by 
boring a small block, A, of hard wood in two diameters 
to receive the head and back of the pearl collar button, 
_B, the back of which is held in place by the apertured 
piece of veneering secured to the face of the block by 
small screws, while the head of the button rests on a 
curved brass spring, C, secured in a slot in the back of 
the block, A, by a screw. The outer end of the spring 
projects beyond the side of the block to receive one of 
the circuit wires. This slot is filled below the spring 
with insulating material, and a brass plate, D, is 
secured to the back of the block, A, and has upon one 
edge an apertured ear for receiving the other circuit 
wire. The plate, D, is secured to the back of the block 
by small screws. The free end of the spring, G, is 
curved over to a point near the brass plate, D, so that 
when the spring is depressed by pressing the button, 
_B, it will touch the plate and close the circuit. 

The annexed diagram shows an appliance which en- 
ables the chime to be used in connection with a clock. 
In front of the dial of an ordinary clock are secured 
the rings, A, B, made of T \ inch square brass wire. 
The supports are of insulating material, and the rings 
are concentric with the arbor carrying the hands. The 
hands are bent outwardly to permit of extending over 
the rings without touching them, and to iusure the 
hands against electrical contact with the rings a thin 
short sleeve of paper is slipped over each hand near the 
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free end. Each ring has several small radial holes bored 
in it to receive the brass nails, the beads of which pro- 
ject sufficiently beyond the front surface of the rings 
to enable the bands to touch them as they pass. 

The circuit wires connecting the battery and the 
chime are connected one with the outer ring, A, the 
other with one of the springs of the cut-out swirch 
shown in the opening formed by the breaking away of 
the dial. The other spring is connected with the inner 
ring, B. The springs are insulated from each other. 

On the sleeve which carries the hour baud is 
mounted the crossed slotted cam, C, also shown de- 
tached in the larger figure. In the slot of this cam is 
a boat-shaped follower which slides easily in the slot 
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and is longer than the width of the slot, so that it can, 
in following the slot, take the inner and outer portions 
of the slot in alternation. The follower is pivoted to 
the angled lever, a, which is pushed by the cam be- 
tween the parallel springs and withdrawn from them 
in alternation once in 12 hours. The object of this 
arrangement is to cut out the chime at night and put 
it in the circuit in the daytime. The cam, C, and the 
angled lever, a, are insulated from the clock movement. 

A switch, D, is provided for throwing the device out 
of action at any time. 

It will be seen that the hour hand must come into 
contact with the nail on the inner circle and the minute 
hand must touch the nail in the outer circle to com- 
plete the circuit, and cause the chime to sound. The 
duration of the chiming is limited by the time the 
minute hand is in contact with the nail. The clock 



33i 

when arranged as here shown sets off the chime at 8 
o'clock, 12 o'clock and 5 o'clock. It is now about to 
ring the chime for 12 o'clock. 



The Automobile Exhibition at Grand Central 
Palace. 

Practically the whole of the exhibits which were dis- 
played in the late exhibit under the auspices of the 
Automobile Club of America, at Madison Square Gar- 
den, are to be seen at the Grand Central Palace Expo- 
sition of this city, which is to run for two weeks from 
November 14. A novelty which attracts considerable 
attention is an automobile propelled by liquid air. 
The machine is practically a locomobile carriage with 
liquid air storage cylinders substituted for the boiler 
and water and naphtha tanks of the locomobile. There 
are several new types of steam engines designed for 
automobile work; one of these is a vertical two-cylinder 
engine, not unlike those used in the locomobile, in 
which a rotary valve operated by bevel gearing on the 
crank shaft replaces the link motion of the latter en- 
gine. There is also shown a two-cylinder rotary engine 
with a valve gear and reversing motion of extreme sim- 
plicity. Another exhibit that attracts considerable 
attention is that of the E. R. Thomas Motor Company, 
Buffalo. N. Y., which includes a particularly handsome 
motor bicycle known as the Auto-Bi. This machine 
conforms without any variation in its general out- 
line to the standard bicycle. A 1*4 horse power motor 
and tank are carried within the diamond frame, 
and power is transmitted to the rear wheel by means 
of a leather belt. The weight of this bicycle, which is 
beautifully finished, is 75 pounds complete. 

The heavy loads which are imposed upon the axle 
bearings of the automobiles renders the ball bearing 
unequal to the service required, except in the case of 
the lighter machines. The best results are obtained 
with bearings of the roller type. One of the most suc- 
cessful of these, which has been doing good work in the 
cab service of New York city, is made by the American 
Roller Bearing Company. It is a straight bearing with 
an end adjustment but no diametric adjustment. The 
bearing consists of a set of main rollers to sustain the 
weight running in races in the hub and on the axle. 
These main rollers are separated and guided by inter- 
mediate smaller rollers, which carry no weight and 
act as separators merely. The whole bearing is as- 
sembled in such a way that the parallelism of the main 
rollers is carefully preserved. We were shown a roller 
which, after one and a half years in' electrical cab ser- 
vice, failed to show any wear that could be detected by 
the micrometer gage. 

The Woods Motor Vehicle Company and the Wav- 
erley Factory exhibited pleasing designs of their several 
electric vehicles embodying improved features of motor 
construction. 



Sawdust as Fuel In Austria. 

Consul Hughes, of Coburg, says that in Austria, 
where everything in the shape of fuel is being care- 
fully investigated, sawdust is impregnated with a mix- 
ture of tarry substances and heated to the proper tem- 
perature ; it is then passed over a plate of iron heated 
by steam, from which a screw conveyor takes it to a 
press, where it is compressed into briquettes of the 
required size. The press turns out nineteen per min- 
ute, weighing two -fifths of a pound each, and measur- 
ing 6 by 2J£ by 1% inches. The caloric power is about 
the same as that of lignite, with but 4 per cent of ash. 
One factory produced last year over 7,000,000 briquettes, 
costing about 16 cents per thousand, and selling at from 
95 cents to $1. 



The Current Supplement. 

The current Supplement, No. 1299, is of unusual in- 
terest and variety. " The Section of Agriculture and 
Alimentation, Paris Exposition," is described and illus- 
trated. "The Eucalyptus" is by Nicolas Pike. 
"Physical Growth in a Child" is an interesting an- 
thropological article. " Sven Hedin's Travels in 
Thibet "is by H. K. Geissel. "A Scottish National 
Antarctic Expedition " is fully described. "Symbolic 
Rock's of Newbury and Byfield, Mass.," is by Horace 
C. Hovey, and is illustrated by eight engravings. 
"Pan-American Exposition Notes "are published for 
the first time. These will be published in nearly every 
number. "How Crucibles are Made" is an interesting 
technical article. 
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RECENTLY PATENTED INVENTIONS. 

Agricultural Implements. 

STRAW-STACKER. — Conrad Glaum, Audubon, 
Minn. The straw-stacker can be used in connection 
with any thrashing-machine, the straw being distributed 
so that a perfect stack can be readily built up. The 
stacker is so constructed that its entire body or trunk, 
including the delivery-spout, may be vertically adjusted 
without interfering with the blower or fan, and so that 
the delivery-spout may be horizontally adjusted in- 
dependently of the vertical adjustment of the body or 
trunk of the machine. 



Miscellaneous Inventions. 

DISH-WASHER.— Franklin S. Hogg, Manhattan, 
New York city. The invention provides a device by 
means of which a dish may be securely held, turned in 
any direction, and every portion of its surface thor- 
oughly cleaned without bringing the hand in contact 
with the dish or with the swab used for cleaning. The 
device comprises a clamping- section, a cleaning-section, 
and a connecting-section, all of which sections are ad- 
justably and universally connected. 

SASH-PULLEY.-John Duffy, Grand Rapids, Mich. 
The novel feature of the invention is a pulley-casing 
provided with side flanges and overlapping portions. 
One overlapping portion has* an opening and the other a 
tongue. On the other end of the casing there is also a 
tongue. Both tongues are to bs bent out into engage- 
ment with the end walls of the mortise after the casing 
haa be?n inserted in the mortise. It is, therefore, evident 
that the pulley casing is easily placed in position. 

NEWSPAPER OR LETTER-FILE. — Henry P. 

Kkehbiel, Canton, Ohio. On a base, file or impaling 
studs are mounted, together with rotatable posts each 
having a lateral arm and arranged opposite the studs. 
On each of the posts a clamping-block is adjustable and 
arranged to engage the post. When the papers have 
been impaled on the studs, they are secured by sliding 
the blocks upwardly and turning the posts so that their 
npper free ends are located above the studs. 

TRUSS.— Joseph Fandrey, Los Angelee, Cal. A 
pad is employed provided with a projected portion be- 
tween the ends. The projected portion has an approxi- 
mately horizontal lower wall which extends diagonally 
of the pad. The portion below the projected portion 
has a curved or dished upper face. 

COMBINED PENCIL-HOLDER OR PROTECTOR 
AND LETTER-BALANCE.— Otto Beckmann, Mann- 
heim, Germany. The inventor has combined a pencil- 
holder o r protector with a letter-balance in such a man- 
ner that the exterior appearance of the former is not 
materially altered. The device is especially convenient 
for travelers who often find difficulty in ascertaining the 
weight of their letters. 

CANDLE-HOLDER.— Martin Hagen, Cashton, Wis. 
That Christmas trees are easily set on fire when a candle 
has burnt down to the last has been only too fatally 
proven time and time again. Mr. Hagen, in order to 
prevent this danger of fire, provides an improved candle- 
holder and automatic extinguisher. From the holder a 
vertical guide extends, which supports an angular plate 
resting on the candle, and a reflector. As the candle 
burns away, the plate descends, carrying with it the re- 
flector. When the candle has all been burnt, the re- 
flector is caused to drop upon the wick so that the flame 
is extinguished. The action is entirely automatic. 

I\"K-PAD STAND. -Edward G. Woody, Wilming- 
ton, N. C. The object of the invention is to provide a 
new ink-pad or casing for removably holding an ink-pad 
and preventing dust from settling on the pad, thus insur-' 
ing at all times a good inking of the stamp. The pad is 
received by a casing having an inclined, self-closing 
cover adapted to swinging rearwardiy upon pressure' 
from the hand carrying the stamp. When the stamp 
has b^en inked and withdrawn from the box the cover 
closes, 

GAS-BURNER.— Theodore E. Sinnberg, 54 Vicar- 
age Road, Camberwell, London, England. The invention 
relates to atmospheric gas-burners used for incandescent 
lighting and has for its object to enable the gas supply 
and air supply to be regulated to each other so as to 
secure the best possible result in illumination. The in- 
vention also enables an ordinary luminous flame to be 
temporarily obtained without removing the atmospheric 
burner, should the incandescent mantle become unser- 
viceable when a new one is not at hand. 

DENTIFRICE-B OTTLB.- Carr-Lowrey Glass 
Company, Baltimore, Md. Dentifrice bottles have usu- 
ally a glass body, a metal cap, and a cork- stopper. The 
metal is so easily corroded and tarnished, that the goods 
cannot be sold when kept in stock for a considerable 
time. Labels usually cover and conceal the cork. Some- 
times bayonet-joint stoppers are employed, as well as 
valved plugs. The present invention improves upon all 
these forms and marks a new stage in the manufacture 
of dentifrice bottles. The stopper is screwed hi the 
neck. In a discharge open ing in the stopper a plug or 
valve fits, which is locked in place by means of a groove 
and a coacting lug. The construction of the bottle is 
such that material is saved, that the parts cannot corrode 
and can be readily removed and replaced. 



'^Business and ^Personal. 



Marine Iron Works. Chicago. Catalogue free. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Book " Dies and Diemaking," $1, postpaid. J. L. Lucas, 
Bridgeport, Ct. Send for index sheet. 

Inventions developed and perfected. Designing and 
machine work. Garvin Machine Co., 141 Varick St., N. V. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y . 

Mexican Government Contracts, Concessions. Rail- 
ways, Lands, Mines, Patents, etc. Address Ernesto 
Chavero, Attorney at Law, Member of the Mexican 
Federal Congress. 3d Colon 1020, P. O. Box 149, Mexico 
City, Mexico. 

f&~ Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 




HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date {if paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(7991) H. S. asks : How is the carrying 

capacity of German silver wire calculated? A. The 
carrying capacity of German silver wire can be cal- 
culated if its composition is known, but the variations 
from the theory will be so great in any practical case 
that it is better to determine carrying capacity experi- 
mentally, that is, And what size of wire will carry the 
current without overheating. The factors for the calcu- 
lation of carrying capacity are the specific heat, the tern, 
perature coefficient, the emis3ivity, and the specific re- 
sistance. The specific heat of German silver of copper 
60 parts, zinc 14 parts, and nickel 26 parts, is 0097, that 
of copper is 0*093. Hence to heat the German silver wire 
as much as the same size of copper wire will require 
|| as much cunent. But the temperature coefficient of 
German silver is 0*1 : hence ten times as much current 
will be required to heat a wire of German silver as would 
be required to heat one of the same size of copper. The 
specific resistance of German silver is 13, as compared 
with copper. Hence the heat of the German silver wire 
will be generated in a wire of ^j the length and surface as 
that of a copper wire of the same size. Hence the emis- 
sivity of the German silver wire is involved. We are 
not able to find any data of the radiating power of Ger- 
man silver as compared with copper. If you have this 
factor, use it as above and the carrying capacity will be 
the product of the several factors multiplied by thecarry- 
ing capacity of copper wire. 

(7992) A. E. C. asks how to make spark 

coil that in connection with two or three cells of dry cell 
battery will give spark large enough to light a gas jet ? 
A. For the dimensions of a spark coil, see Scientific 

| American, vol. lxxxii, No. 26, answer 7905, price ten 

! cents. 
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Designs. 

BOX BLANK.— Carl Engberg, St. Joseph, Mich. 
The design in its entirety consists of center piece, hav- 
ing rounded corners and siJe flanges, extending from 
the sides of the center pieze and having at their ends 
somewhat inwardly-deflected end flaps. Each flange 
has narrow flaps on its outer side, reaching onto the end 
flaps. The ends of the centerpiece have end flanges, 
extending between opposite end flanges and projecting 
somewhat beyond them. 

FURNITURE-BUFFER.— Siegmund Salomon, Man- 
hattan, New York city. The buffer has a circular body 
portion, at one side of which is a central semispherical 
projection; and extended from the edge at the opposite 
side are tooth-like structures. 

Note.— Copies of any of these patents can be fur- 
nished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 



The subject is a most important, one, and railway men 
cannot be too well posted on the latest developments in 
air-brake practice. The present volume is now in its 
twelfth edition, which is sufficient guarantee of the ex- 
cellence of the work. The question and answer style 
which has become so popular among railway men is re- 
tained. The diagrams are particularly clear. 

The Electro Magnet. Edited by 
Townsend Wolcntt. Jersey City : 
Varley Duplex Magnet Company. 
16iijo. Pp. 60. 

The author develops the electro-magnet along a new line 
which, on the whole, is rather interesting. Specific in- 
structions are given for designing magnets of various 
sizes. Various formulas are also given. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

NOVEMBER 13, 1900, 

AND BACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 



Acid, making anthranillic, Setdel & Preuss 661.821 

Adjustable bracket, 8.F. Chehey] 661.755 

Air brake, J. J. Nef 661,703 



Air brake mechanism, car, D. Beemer... 661,572 

Air brake system, storage, W. K. Omick. 661,584 

Alarm. See Fire alarm. 

Automobile, D. M. Pfautz 661,704 

Automobile boiler vaporizer, J. B. Walker 661.651 

Automobile controlling mechanism, J. G. Mac- 

Pherson ... 661,543 

Balloon, controllable, L. Stevens 661,826 

Band cutter and feeder, E F. Bissonette 661,632 

Bath tub and couch, combined, W. R. Permar.... 661,703 

Bearing, roller, J. S. Godfrey 661,863 

Bearings, sheet metal cage for roller, J. A. Per- 
kins 661,769 

Bed bottom, spring, Locklin & Fox 661,808 

Bed, convertible, K. K. Stenhouse 661,626 

Bed, spring, J. M. Martin 661,936 

Bells, chime of, H. Kruschwitz 661,740 

Belt, J. Hilder 661,695 

Belt, apparel, A. J. Clow 661,689 

Belt for straw stackers, drag, M. Heineke 661,607 

Beverages, steaming tray for bottled, P. D. 

Laible 661.804 

Bicycle, A. M. Allen 661.630 

Billiard table, convertible, O. F. Bartel 661,928 

Boiler. See Steam boiler. Water tube boiler. 

Boiler, M. Coryell 661,499 

Boiler furnace and chain grate stoker therefor, 

R. M. Snyder 661.675 

Boilers, removing scale from, E. D. Ho per oft 661,873 

Bolts, etc., apparatus for making, W. W. Mul- 

f ord 661,917 

Book, bill or account slip holding, F. E. Brad- 
dock 661,710 

Book cover machine, A. I. Jacobs. 661,763 

Book, manifold order. T. McDowell 661,722 

Boot or shoe holder, J. A. Ticknor 661,565 

Bottle cooler pump attachment, J. H. Brandt 661,687 

Bortle indicator, W. J. Barrett 661,482 

Bottle stopper retainer, G. T. Chapman 661,789 

Bottle top, capsule, F. A. Wilmot 661,836 

Bottle washing machine. G. von Langen 661,805 

Bottles containing volatile liquids, stopper for, 

H. Goetz 661.659 

Bowling alley, H. Blouth 661,903 

Box. See Hat box. Lunch box. Match box. 

Tooth powder box. 
Bracket. See Adjustable bracket. Lamp bracket. 
Brake. See Air brake. Car brake. Elevator 

Brake block shoe, M. Potter 661.705 

Brake controller, electric, J. C. Lincoln 661.880 

Brake switch, emergency, W. M. Brown 661,491 

Brick machine, hydraulic, W.N.Graves 661,864 

Bucket, well, R. h\ B. Logan 661,883 

Buggy spring gear, N. Weston 661,709 

Bunsen burner, F. M. Brooks 661,489 

Bunsen burner, L. L. Rowe 661.646 

Buoy, C. 1. Berg 661,573 

Burner. See Bunsen burner. Lamp burner. 

Vapor burner. Vegetation burner. 
Burning pulverized fuel, apparatus for, F. H. 

Lewis 661,700 

Bushing, barrel. Hart & Worth 661,519 

Button and cuff holder, combined, H. N. Lip- 
hard 661,916 

Camera back, photographic, H. M. Reichenbacb.. 661,894 
Can. See Milk can. 

Can holder. F. E. Norman 661.889 

Can opener, H. Flanders 661.507 

Can opener, L. C. Witkowski 661,570 

Cans, combined cover and strainer for milk or 

creaming, H. M. Case 661,493 

Car brake, S. E. Clarkson 661.495 

Car. convertible, J. O'Leary 661,921 

Car coupling, chain. Sullivan* Mahoney 661,941 

Car door, disappearing grain, V. G. Cockings 661,713 

Car draught rigging, E. Posson 661.585 

Car, flat, H. J. Kieley 661,878 

Car, hopper bottom, G. 1. King 661.698 

Car mover, A. J. Maine 661,884 

Car switch controlling device, surface, C. G. 

Bauer 661,841 

Carbon brushes, connecting conductors to, A. L. 

Rohrer 661.669 

Carbureter, A. Griebel 661.660 

Carbureter, T. B. Jeffery 661,697 

Carbureter. J. C. Winans 661,569 

Carpet strips, machine for cutting, raveling, and 

cleaning, A. Haf ter 661,605 

Cartridge holder for charging magazine firearms, 

P. Mauser . . 661,743 

Case. See Packing case. Pocket case. 

Casement, W. Youlten 661.652 

Casket body rest, T. W. Coughlin 661,635 

Chain link, C. L. Hoff 661,661 

Chairs, safety attachment for infants' high, H. 

B. J ohnston 661,764 

Check carrier, baggage, A. M. Goodwin 661,691 

Chimney top, protective, J. Newmarker 661.919 

Churn, J. N. Cummings 661,852 

Churn, A. W. Dolph 661.793 

Churn dasher, J . W. Everich 661,908 

Churn power. T. M. Lattimore 661,613 

Clamp. See Saw clamp. 

Clamp and lifting jack, combination, P. Broad- 
books 661.488 

Cleaner. See Pea cleaner. 

Clutch, H. L. Arnold 661.479 

Clutch, rod or rivet, H. Alaman 661,901 

Coating one metal with another and resulting 

product, S. H.Thurston 661,650 

Coffee roaster, W.Walter 661,568 

Combination lock, A. N. Stall 661.560 

Compass protractor, J. D. Barrie 661.483 

Concentrating table, I. F. Monell 661,886 

Conveyer, H. W. Blaisdell 661,842 

Cooking utensil, A. Welker 661,652 

Cooler. See Milk cooler. 

Copy holder, J. Bachelder 661,785 

Corner stake, J. S. Webster 661,830 

Cotton gin feeder and cleaner, T. C. Eberhardt.. 661,503 
Coupling. See Car coupling. Hay track coupling. 
Pipe coupling. Thill coupling. 

Coupling unlocking device, J. Willison 661,835 

Cranberry separator, L. A. Hayden 661.801 

Crate, shipping, E. M. Averill 661,481 

Cream separator, centrifugal, L. Herlitschka 661,527 

Crushing roll. E. W. McCanna 661,617 

Cuff holder, W. H. Graebner 661.692 

Cultivator, F. G. Bright 661,843 

Currents, rectifier of alternating polyphase, L. H. 

Haynes 661,719 

Curtain fixture, F. B. Jacobus 661,876 

Curtain pole. Clark & Ullrich 661,494 

Cutter. See Band cutter. Vine cutter. 

Cutter head, rotary. J. E. Roberts 661,554 

Cycles or cars, driving mechanism for motor, P. 

A. Renaux 661,816 

Delivery apparatus, automatic, J. S. Beeman 661.484 

Display rack, F. C. Rogers 661,645 

Door holder, W. R. Rummler 661.621 

Dredging machine. Hoover & Mason 661,609 

Drill. See Rock drill. Seed drill. 

Drilling machine, radial, V. F. Prentice 661,586 

Dye and making same, brown sulfur, Elbel & 

Rosenberg 661,907 

Dyes, transforming carbon, Gutzkow & Homol- 

ka 661.800 

Dyeing apparatus, H. W. Boettger 661,633 

Dyeing turkey red, A. Fahrmann 661,858 

Egg saver, E. Braun 661.487 

Electric circuit breaker, B. P. Rucker 661,771 

Electric circuit controlling device, E. W. Ham- 
mer 661,518 

Electric machine brush holder, dynamo, C. W. 

Kragh 661,538 

Electric meter, C. W. G. Little 661,881 

Electric train control, system of, C. B. Martin.... 661,666 

Electrical apparatus, M. Schupner 661,820 

Elevator. See Hydraulic elevator. 

Elevator, J. Gary 661.716 

Elevator boot, C. W. Levalley 661.879 

Elevator brake, O. F. Burton 661,754 

Elevator ram. hydraulic, R. T. Crane 661.576 

End gate, wagon. A. H. & S. A. Kring 661,582 

Engine. See Oil engine. Rock drill engine. 
Rock drilling engine. Rotary engine. 

Engine, Ball & Officer 661,685 

Engine attachment, gas, X. De la Croix 661,854 

Engine circuit controller, electric, H. & J. S. 

Letord 661.742 

Envelop, multiple address. M. N. Forney 661.690 

Evaporating pan. . I. J. Henry 661,526 

Fabric. See Woven fabric. 

Farrier's implement. T. F. Drake 661,733 

Feed trough, knockdown, H. Mendenhall 061,937 

Feed water heater, A. G. Hohenstein 661.932 

Feed water regulator. 1. H. Davis 661.853, 661.906 

Feed water strainer for locomotives, J. P. Hayes 661.931 

Feeder, boiler, T. J. Whitney 661,782 

Fiber cleaning apparatus, L. Sullivan 661.749 

Filter, A. F.Garesche 661.602 

Filter, oil, J. G. Doughty 661.758 

Fire alarm, O. Freym ann 661,736 

Fire alarm, A. A. Ross 661.555 

Firebox, B. R. Hoisington 661,803 

Fire engine houses, alarm and releasing mechan- 
ism for, E. P. Matter 661,616 

Fires in closed compartments, extinguishing, T. 

A. Clayton 661,497 

Fireproof flooring, J. Wilkinson 661,833 

Fishing bait, P. Henkenius 661,869 

Fishing fly, C. D. Brooke 661.788 

Flagstaffholder.E.S.Mowry 661,643 

Fruit jar, W.C.Simpson 661,746 

Furnace. See Boiler furnace. 

Furnace, C. M. Bates 661.654 



Furnace, Laughlin & Reuleaux (reissue) 11,869 

Furnace. J. C. & D. Wigert 661,751 

Furnace construction, M. M. Suppes 661.564 

Furniture, upholstered, W. Volger 661,829 

Fuse, electric, J. L. Cohen 661,498 

Gage. See Measuring gage. 

Game apparatus, T. H. White 661,781 

Game, bowling. A. M. Beinke 661,730 

Garden tool, H. L. Childers 661.790 

Garment pad, 1. Lowenthal 661,935 

Garment supporter. A. W. Schneider 661,556 

Gas generator, acetylene, W. S. Hamm 661,761 

Gas generator, acetylene, T. D. McClary 661,547 

Gas, mechanism for charging closed compart- 
ments with, T. A. Clayton 661,496 

Gas motor, N. A. Guillaume 661,865 

Gas pressure regulator, I 1 . Hahn 661,867 

Gas reversing valve, H. E. Schild 661,670 

Gases, aDparatus for expanding and compress- 
ing, L.Allen 661,784 

Gate. See End gate. 

Gearing, friction, T. Foster 661,909 

Generator. See Gas generator. Steam genera- 
tor. 
Glass sheets, machine for rolling, W. W. Pilk- 

ington 661,893 

Gold leaf to paper, machine for applying, S. S. 

Hurwitz 661,875 

Grain binder needle, J. Vollmers 661,779 

Gramaphones, stylus magazine for, G. Korytow- 

ski 661.662 

Gun barrels, means for uniting, H. Siber 661.745 

Gun, machine, H. H. Tall 661,897 

Guns, breech closing mechanism for recoil, C. 

Pohlit... 661,550 

Guns, breech mechanism for breech loading, A. 

Silfversparre 661,775 

Gutter, valley, E. Hippard 661.870 

Hame fastener, G. W. Hay man 661.718 

Hammer claw, F. Hawes 661,717 

Hammer, pneumatic, A. C. Beckwith 661,786 

Handle bar, W. F. Stockford 661,563 

Hanger. See Pipe hanger. 

Harvester cord cutter, self binding, R. C. Live- 
say et al 661.882 

Harvester, corn, J. H. Elick 661,735 

Harvester draught gear. T. S. Brown 661.634 

Harvester, grain, M. O'Connell 661,890 

Hat box, C. L. Hayes 661.521 

Hat con former, traveler's, J. S. Fogg 661.509 

Hat forming machine, Schoonmaker & Canfleld.. 661.648 

Hay track coupling, A. P. Boyer 661,753 

Heater. See Feed water heater. Water heater. 

Heating apparatus, H. J. Wattles 661,629 

Heel protector, A. G. Williams 661,833 

Hinge, lock, F. Andreas 661,680 

Hoe and cultivator, horse, E. J. Bryan 661.905 

Hoisting apparatus, D. Svenson. 661,592 

Hood, apparel, E. Bradloff. 661,711 

Hook. See Picture hook. 

Horseshoe ice creeper attachment, J. N. Clarke.. 661,757 

Horseshoe, soft tread, C. Waste 661,593 

Hot air register top plate, Marwick & Hart 661,615 

Hub, vehicle, J. Shaver 661,590 

Hydraulic elevator, R. T. Crane 661,575 

Hydraulic elevator, G. H. Reynolds 661,587 

Identilying device, J. Henrich 661.641 

Illuminating device, L. Erikson 661,505 

incandescent bodies, manufacturing, C. Kell- 

ner 661,610 

Incubator, N. C. Sprague 661, '/76 

Indicator. See Bottle indicator. Office indica- 
tor. 

Indicator, J. B. Fondu 661,510 

Indigo- leuco compound, making, A. H. S. Holt... 661.871 

Insect exterminating machine, T. Hanson 661,739 

Jack. See Lifting jack. 
Jar. See Fruit jar. 

Jar filler, fruit, Asbbaugh & Webster 661.681 

Joint. See Rail joint. 

Kettle, sizing, W. Wilson 661,837 

Key socket attachment, T. M. Pepper 661,892 

Kinetoscope, G T. Ellsworth 661,795 

Kinetoscope. F. S. Giel 661,615 

Knob lock, E. Whittingham 661.899 

Lace fastener, shoe, W. A. Parkinson 661,768 

Lamp, acetylene gas, EC. Fowler 661,511 

Lamp, acetylene gas generating, A. C. Ein- 
stein 661,734 

Lam p bracket, E. D. Castelow 661,688 

Lamp burner, J. Gregory 661,517 

Lamp dash pot. electric arc, T. E. Adams 661.839 

Lamplighter, time. J. Gunning 661,866 

Laryngoscope. Avery & Burrell 66J.682 

I,ast, F. W. Kittlinger 661,699 

Last, hinged, G. E. Belcher. 661.485 

Leather working machine, E. Hayes 661,580 

Letter or figure disks, producing interchange- 
able, J. H. Ridley 661,770 

Lifter. See Store goods lifter. 

Lifting jack. Dierig & Vorndieke 661.501 

Liquid dispensing vessel, Myers & Basbline 661,646 

Loading machine, truck, G. A. Browne 661,904 

Lock. See Combination lock. Knob lock. 

Locking device, W. Heinitz 661.622 

Locomotive, road, F. Brutschke 661,844 

Loom for weaving textile fabrics, W. Garlick 661.115 

Loom, shuttle changing, H. Wyman 661.752 

Loom shuttle check, J. P. Maloney 661,665 

Lubricator, O. O. Kittleson 661.612 

Lumber joining macnine, A. T. Linderman.. ..... 661,542 

Lunch box, folding, J. S. O'Brien. 661,767 

Mail catcher, C.C.Coleman 661,850 

Mailing tube. E. J. Spink 661,747 

Marker, stock, Callison & Bing 661,598 

Match box and cigar tip cutter, combined, F. 

Mclntyre. 661,667 

Measure, tailor's tape. H. D. & W. I. Kirk.. 661.537 

Measuring gage, L. S. Starrett 661,562 

Meat flattener, F. Cowin 661,792 

Mechanical movement, C. E. Hazelhurst 661,693 

Mercerizing machine, b\ & C. Shu man 661,649 

Metal beating machine, leaf, F.Nusser. 661,618 

Metal rod severing machine, R. W. Bayley 661,631 

Metal weldable and malleable, making, C. L. 

Leiby 661,807 

Meter. See Electric meter. 

Milk can. J. German 661,8*52 

Milk cooler, C. Huntsman 661,762 

Mill. See Windmill. 

Milling machine, F. A. Burnham 661,492 

Molding machine, W. Zoeller 661.571 

Mop wringer, G, W. Finch 661,930 

Mordant. A. Fahrmann.. 661,859 

Motor. See Gas motor. Water motor. 

Motor controlling device, E. N. Dickerson 661,577 

Mower, lawn, G. P. Kabler 661.914 

Mower, lawn, J. F. Stanley 661,748 

Music leaf turner, F. J. Christ 661,791 

Music leaf turner, R. J. Ross 661,895 

Musical instrument, self-playing. J. O'Connor 661,920 

Musical instruments, etc., air motor or pump for 

automatic. R. A. Gaily 661,860 

Nitrobenzaldehyde, making, H. S. A. Holt 661,812 

Nut, lock, A. V. Bryce 661,655 

Nut lock, E. A. Shuff 661,558 

Nut lock, W. W. Spencer 661,923 

Office indicator and register, A. R. Verdier 661,678 

Oil engine, J. Day 661.599 

Oiler for elevator guides, traveling, J. H, Wood- 

ard 661,925 

Package filling machine, J. H. Wyckoff. 661,679 

Packing case, F. G. Mix 661,701 

Packing, metallic rod, R.Y.Lane 661,664 

Pad. See Garment pad. 

Pan. See Evaporating pan. Vacuum pan. 

Panoramic myrioscope, A. Peterson 661,725 

Paper stock, machine for indenting, Ault & 

Schmidt 661.480 

Paper vessel, I. H. Rice...... 661.817 

Pea cleaner, W. T. Hilleary, Jr 6til.802 

Penholder, nib ejecting, F. L. Graham 661,910 

Photographic film cartridge, M. J. Ehlman 661,504 

Photographic plate washing and fixing appara- 
tus, S. Saloman 661,819 

Photographic print holder, J. G. Baker 661.840 

Picture book and molding, G. Schwab 661.557 

Pill machine compressor die, F. J. Beck 601.596 

Pipe coupling. C. C.Fisher 661.506 

Pipe elbow machine. H. Sekowsky (reissue) 11,871 

Pipe hanger, P. Grabler 661.604 

Planegage attachment, bench, M. M. Smith 661,559 

Planter and fertilizer distributer, check row, R. 

H. Truitt 661.566 

Planter, potato. T. L. Good 661.199 

Planter, seed, Wendtland & Wunderlich 661.750 

Plow planter attachment, F. Riewe 661.ii68 

Pocket case. N. Newman 661,918 

Poke, animal, H. A. Goolsbey. 661,738 

Pole, vehicle, G. A. Lambert 6K1.741 

Portiere, J. B. Holtzclaw . . 001,608 

Power. See Churn power. 

Press. See Printing press. Stamping press. 

Printer's quoin, C. A. Reussen/ehn 661,706 

Printing press automatic ink fountain, J. S. 

Goheen 661,7:17 

Printing press, flat bed, Whitlock & Huson 661,924 

Propelling apparatus, air draft, II. J. Newmarker 

etal 661.724 

Prospecting shovel. Sheehy & O'Neill 661,774 

Pulverizer, W. M. Ernst 661.796 

Pulverizer, A. F. Peterson 661,814 

Pump, J. M. Morris 661,938 

Pump, double cylinder, W. Hull 661,874 

Punch, ticket, W. H. Shands 601,896 

(Confanvtid mi page 333) 
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00D or METAL 

Workers 



Without Steam Power should 
use our Foot and Hand Power 
Machinery. Send for Catalogues 

A— Wood-working Machinery 1 ! 

B— Lathes, etc. 

SENECA FALLS MFG. CO. r^ 

695 Water St., Seneca Falls, N.V. 




MACHINE SHOP OUTFITS, 



Foot and Power 

SHEPARD LATHE C< 



and Turret Lathes, Plan- 
ers, Sbapers, and Drill Presses. 
" 2d St.,' Cincinnati, O. 



133 W. 



" The Working Rule of Every Tool " 

tv-- _ -=rz^t k whether cheap or costly, common or 
uncommon, belonging to every trade 
and profession, in exhaustively de- 
scribed and accurately illustrated in 

MONTGOMERY & CO.'S 
TOOL CATALOGUE 

thenew, improved and revised edition 
for 1900. Printed from new type, with 
hundreds of new pictures and explana- 
tions of the latest Tools manufactured 
for every known purpose. A book that 
all should have for reference and 

study. By mail for 25 cents. 

MONTGOMERY & CO., 105 Fulton St., New York City. 




G81.5TO 
661,759 
661,540 

661,813 

11,872 
661.694 
661,851 



661,766 
661.900 
661,778 



SSAVE' 



'ONE-HALF YOUR I 
, We Tell You How. [ 

Rochester Radiator Co. 26 Furnace St. Rochester, N.V. 



FUEL 



CUYER'S PATENT 

DESULPHURIZING FURNACE. 

Latest, Cheapest and Best. 
Takes the place of Heap 

or Stall Roasting. 
Saves time and money. 
Write for particulars. 
HENRy GUYER, Casilia 514, LIMA, PERU, S. A. 




Presses for 
Sub=Press Work. 

Five sizes. Sub-Presses and 
Tools to order. 

VW Send for Circulars. 

BLAKE & JOHNSON, 

P. 0. Box 7, WATERBURY, CONN. 




Puree or bat? frame, A. P. Fuller. 

Rail joint, Frantz & Lang 

Railway switch, C. F. Kress, Jr 

Railway tracks, apparatus for measuring and re- 

cording^gage of, A. Olekiewicz 

Railways, traveling contact for electric, C. J. 

Van Depoele (reissue) 

Razor strop, J. H. Hemmerdinger 

Refrigerant composition, H. B. Cornell 

Register. See Hot air register. Sheet metal 

register. 

Register, Hart & Marwick 

Regulator. See Feed water regulator. Gas pres- 
sure regulator. Water supply regulator. 

Windmill regulator. 

Rennet extract and making same, J. A. Just 

Rifle, repeating, von Zeke & Red) 

Riveting machine. H. H. Thornton 

Roaster. See Coffee roaster. 

Bock drill. R. L. Ambrose 661,927 

Rock drill cylinder head, Ball & Officer.... 661,683, 661,(584 

Rock drill engine, Ball & Officer 661,686 

Rock drill making and sharpening apparatus, G. 

Glossop : 661.798 

Rock drillng engine, W. C. Stephens 661.825 

Roller mill roll shaft, L. H. Roseberry 661,744 

Rolling mill feed table, J. Kennedy 

Rotary engine, N. Henquin 

Sandpapering machine, T, E. & L. E..Rich 

Sash bolder, W. Agar 

Sash holder. 1. B.Hardy 

Sash, window, Buzz In i & Perraci»li 

Saw clamp, M. A. K. Shotwell 

Saw filing machine. G. Bartlett 

Saw setting machine, A. C. Sax ton 661,647 

Scale, computing, A. De Vilbiss, Jr 661,856 

Screen. See Window screen. 

Screw threading device, M. B eh reus 661,597 

Seat fastener, folding, L. O. Brye et al 661.84.5 

Seed drill, G. C Ditzler 661,502 

Separator. See Cranberry separator. Cream 

separator. 
Sewing machine shuttle mechanism, E.C.Lea... 661,806 

Shackle, animal, S. E. Parrel 1 661.H37 

Shade, adjustable window, R. R. Johnson 661.581 

Sbaft stiffening plate, vehicle, C. E. Stone 661.827 

Sheet metal register. Hart & Marwick 661,638 

Shovel. See Prospecting shovel. 

Sifter, J. McMaster 

Sign for streets or highways, H. N. King 

Smoke consuming device, furnace, G. S. Gal 

higher 

Snap attachment, W. K. Sell 

Soda fouutain, S. J. Rogers 

Sounds or signals, recording and reproducing, V 

Poulsen 661,619 

Spinning machinery drawing rolls, covering for, 

W. F. Reid 661,644 

Spirals, apparatus for forming irregular, II. F. 

llol tm ann 661,696 

Spring, T. A. Shea.... titil.822 

Stall, animal, i). Stephens 661.708 

Stamping press, H. Dudeck. 661,794 

Steam boiler, A. G. Hobenstein... . - 661,528 to 661,534 

Steam boiler, tubular. F. E. & F. O. Stanley 661,561 

Steam generator, Hallett & Halliday 661,8(18 

Steam generator, T. Miller 661.545 

. 11 .870 
661.549 
661.780 
661.861 
661.674 
(161.707 
. 661.486 



Medal and Diploma, 



Chicago, 1S03. 




Write us for 

Sample Box of 12, $1.00; 100, $7-50. 



Trade Mark, t 
ARROW ON EVERY CIGAR. 



RECEIVED THE COLD MEDAL 

Jacob Stabl, Jr., & Co. Makers. 168th Street and 3d Avenue, New York City. 




BARN ES' 

NEW FRICTION DISK DRILL 



FOR LIGHT WORK. 
Ha* These Great Advantages: 

i speed can be instaiitlyctianged from to 160! 
stopping or shifting b«lts. Power applied c: 



without 
dusted 
to 'drive, with equal safety, the smallest, or largest drills 
within its raDge — a wonderful economy in time and great 
saving id drill breakage. t^~ Send lor catalogue. 

\\. F. Az JNO. BARNES CO., 

1999 Kuby Street, - - Rockford, 111. 



661.723 
661,536 

661,760 
661.773 
661,818 



1M p n r e o«d Microscope for Projection. 

New metal 
track plate 
with keys 
to unlock 
standard 
and change 
instantly — 
combining 
also pohiri- 
scope and 
stamoscope. 
New series 
of projec- 
tion objec- 
tives, with 

flat field, well lighted and clear definition. New sub- 
stage condenser on a new system. Illustrated circular, 
catalogue, etc., free. 
QUEEN & CO., 1010 Chestnut St.. Philadelphia, Pa. 




^ TOOLMAKERS' 

I UNIVERSAL 

| SURFACE GAUGE. 

(3> Complete description in 
^ our 112- page Catalogue of 



The finest 



Fine Mechanical Tools 



end for it. 



£ THE 

Box 13 



STARRETT CO. 

Athol, Mass.. U. S. A 




The Eureka Clip 

The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip, 
l>oes not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be had »f all booksellers, stationers 
and notion dealers, or by maii on receipt 
of price. Sample card, by mail, free. Man- 
ufactured ky Consolidated Safety 
Hin Co., Box 121, Bloomfield, X. J . 





Write for booklet. 



THE SANITARY STILL 

on your kitchen stove furnishes 
plenty of distilled aerated water at 
trifling c»st. Simple as a tea kettle. 
ADMIRAL DEWEY writes: "1 
join with my friend Hon. Hilary A. 
Herbert, Ex-Sec'y of the Navy, in 
recommending your Sanitary Still. 
The water from the still is abso- 
lutely pure and palatable." The 
Sanitary Still used in the WHITE 
HOUSE. Highest award at Paris 
Exposition. 

CUPRIGRAPH CO.. 
68 N. Green Street, Chicago 



The Uoburn Patent Trolley Track 

Store Ladders. 

A PAIR OF STAIRS ALL ALONG 
THE LINE OF SHELVES. 

8^" Send for Book. 

The Coburn Trolley Track Mfg. Co. 

HO L YOKE. MASS. 




Dies, Stocks & Taps 




GRAND PRIX, 



for Amateurs, Dentists 
and Machinists. Stocks 
drop forged, Dies, 
adjusted in collets 
formed to guide the 
bolt cut full threads 
in once passing over 
the rod. Threads of 
U. S. and Whitworth 
standards 1-16 in. to 
\% in. diameter. Ask 
for Die stock catalog* 
The Pratt k Whitney Va. 

Hartford, Ct., U.S.A. 
PARIS, 1900. 




Asbesto- 

Metallic 

Packings 



SHEETING, GASKETS, TAPE and PISTON PACKINGS. 

Will stand the highest pressure for either steam or 
hydraulic work. %W" Write /»r samples and i>rice list. 

C. W.TRAUIR MFG. CO., (Est. 1874), 88 Pearl St. Boston, U.S.A. 



■itaWIMekMJHM 



PERFORATING CO. 



IPERF0RATED METALS 

OF EVERY DESCRIPTION 

FOR ALL USES, 



225N0RTH UNION 5T.CH I CAGOlLL. 




Steam generator, K. Park (reissue) 
Steel, manufacturing, F. E. Parks.. 
Stereotype plate holder. F. Wesel.. 

Stool, counter, O. I.. Cambrel 

Store goods lifter, A. J. Snyder 

Stove, H. H. Sanford 

Stove, heating R. A. Bratton 

Stovepipe, P. L. Smith 691.824 

Strainer, pump, J. M. Stubes 661,591 

Sugar juices, apparatus for controlling the boil- 
inn of, H. Claassen 661.7 W 

Surgical appliance, McKown & Clark 661,812 

Suspenders, E. T. Specht 661,676 

Swimming apparatus, J. 8. Bartholomew 661,595 

Switch. See Brake switch. Railway switch. 
Table. See Billiard table. Concentrating table. 

Tobacco casing table. 
Tack ornail driving machine, J. M. Gimson et al. 661.797 

Tea, etc., apparatus for mixing, R. Burns 661.847 

Telephone circuit. Farnham & Davis 661.714 

Telephone toll collecting device, W. A . Foss 661,578 

Templet, C. H. Krauss 661.53U 

Thermostatic device, R. G. Callum 661,731, 661732 

Thill coupling, J. H. Thacker 681628 

Ticket rack. Wade & Smith 661,627 

Tile cutting machine, G. A. Stanbery 661.625 

Tilework, metal casing for, R. C. Darnes 661,510 

Tire and valveattacber and valve therefor, G. H. 

F. Schrader 661.673 

Tire bolting machine, J. Gilnland 661,858 

Tire, elastic bicycle, C. G. Pawkes 661.601 

Tire for wheels, resilient, J. P. Legrand 661,015 

Tire inflating device, automatic, T. H. McCauley 661,887 

Tire or other valve, G. H. P. Schrader 661,671, 661,672 

Tire, vehicle, A. H. Marks 661,614 

Tobacco casing table, S. Bohlman 661,787 

Tool handle protector, J. A. Heintz 661.523 

Toothpick machine, J. M. Hommel 661,642 

Tooth powder hox, W. H. Hall ^ 661,911 

Torpedo, E. Kaselowsky 661,5% 

Torpedoes, automatic steering device for, C. D. 

HasKins 661,520 

Towing canal boats, means for, C. A. B. D. Kott- 

gen 661,663 

Toy and advertising device, combined, E. S. 

Lathrop 661.541 

Toy trolley car system, C. F. Agor 661,526 

Train collisions, aooarutua for preventing, de 

Gaillard & Portr'et 661.513 

Transfer mechanism. E. E. Slick 661.823 

Transoms, means for lifting and regulating, R. 

Adams 661.838 

Tree prop, E. K, Parker 661,891 

Trees, etc., against cold, process of and appar- 
atus for protecting, J. P. Tucker 661.898 

Trolley, U.S. Goughnour... 661,516 

Trolley wheel, Duffy & McMahan 661,60i 

Trough. See Feed trough. 

Truck, G. M. Williams 661,834 

Truck bolster, car, H. C. Stalder 661,777 

Truck, roller, Allan & Lackland 661 .783 

Tub. See Bath tub. 
Tube. See Mailing tube. 

Tube expander. V. E. Rumbarger 661,62(1 

Typewriter, M. S. Carmona 661.849 

Typewriting machine, C. T. Powers 661,551 

Typewriting machine, C. D. Wallace 6(11.628 

Unscrewing device, A. De Vilbiss, Jr 661,855, 661,857 

Vacuum pan. E. J. Duff (611,929 

Valve and valve proper, safety, E. E. Gold 66-1.603 

Valve, flushing, F. W. Meyer 661,885 

Valve for air brakes, quick releasing, P. H. Cor- 

bett 661,574 

Valve mechanism, N. Henquin 661,525 

Valve, piston. C. J. Mellin 661.766 

Valve tightener. J. Cederstrom 661.712 

Vapor burner, I>. Durr 6*1,036 

Vegetation burner for railway tracks/etc, Burke 

& Toole 661.846 

Vehicle, R. L. Young 661,594 

Vehicle driving apparatus, H. Preuss 661.815 

Vehicle gear case, motor, F. Lam kin 661,583 

Vehicle running gear, C. T. Fletcher 661,508 

Vehicle running gear, changeable, E. C. Jenkins. 661,721 

Vehicle running gear, motor, A. L. Riker 661,55.1 

Velocipede, M. van Gulpen 661,939 

Vine cutter. A. J. Mc ('ready 661,811 

Voting machine, J. B. Weigand 661,831 

Wafers, etc., apparatus for manufacturing sugar, 

G. S. Baker 661,729 

Washing machine, '/,. Gaillard 661,514 

Washing machine, T. J. Pickett - 661,726 

Water heater, purifier, and separator, A. G. 

H«henstein 661,933, 661.934 

Water lifting apparatus. C. Shaw 661,623, 661.624 

Water motor, J. H. Fullmer 661.512 

Water supply regulator, F. S. Seymour 661.622 

Water tube boiler. G. C. Hicks, Jr 661.720 

Weaner. calf, W. B. Hart 661,912 

Weaving, harness for cross, W. B. Dixon 661.656 

Welding apparatus, electric, A. F. Rietzel .661,588, 661.589 

Well casing bead, oil, C. Hayes 6111.913 

Wheel. See Trolley wheel. 

Wheel, A. W. King 661,611 

Wheels or light vehicles, support or holder for, 

S. Taylor 661.677 

Whifnetree, A. Nelson 661.888 

Windmill. P. Mitsch 661.8K) 

Windmill regulator. E. A. Brown 661.490 

Window frame, A. Finneke 661,657 

Window frame and Bash, metallic, J.F. Preu- 

thun 661.922 

Window guard, P. Schmelzle 661.722 

Window screen, J. A. Marceron 661,544 

Window screeti, adjustable, J. K. Underdo wn.... 661.567 

Woodworking machine. B. Orbison. .. 661,548 

Woven fabric, A. Heald 661,640 

Wrench, K. Mossberg 661,810 

Wringer. See Mop wringer. 

Yarns, machine for humidifying, J. T. Pearson. . 661,940 



1 2-inch Pipe cut off and 
Threaded with ease by one 
man and a 

FORBES 

PATENT DIE STOCK 

Smaller sizes proportionately 
easy. Send for Catalogue. 
THE CURTIS* & CURTIS CO., 
6 Garden Street* Bridgeport, ('nun. 




THE "SOLAR" 

ACETYLENE GAS 

HOUSE LAMP. 



C™ 



A "HUMMER" OF A HAMMER. 

Whatever sh.uldbegood in a Pneumatic Hammer is in 
the "Cleveland " Whatever is bad isleft outof it. The 

CLEVELAND 
PNEUMATIC 
HAMMER 

is light in weight, simple in make, economical in 

air and very durable. Various sizes for different 

uses. Fully described with other "Cleveland" 

tools in free catalogue. 

Cleveland Pneumatic Tool Co. 19 Frankfort St.Clevel'd.O 




A light brilliant 
as electric light in 
your own home. 

Burns with an 
intense white 
Jight, that makes 
an oil lamp pale 
as a tallow candle. 

Simple, easy to 
operate, cheaper 
and safer than ker- 
osene. 

Absolutely can- 
not explode. 

Makes its own 
gas from calcium 
carbide. 

A perfect home 
light. 

No odor. 

The greatest lighting invention of the 
age. 

No home complete without it. 

PRICE $3.50. 

If your dealer does not carry it we will 
send it express prepaid for this price. 

Send for free booklet giving full par- 
ticulars. 

The Badger Brass Mfg. Co., 

10 H0LDEN ST., KENOSHA, WIS. 





The Dupliphone 



machine playing both small and large records. Comb 
two machines in one. 

...^m 5 Graphophone IHi nil phone, - $4-1. (Ml 

KICES ^Phonograph " ... #46.00 



1 



The Dupliphone Attachment j 

Can be instantly applied to any Columbia Graphophone, f 

I 



instantly applied to any Columbia GraphopI: 
A. T. Graphophone, or Home Phonograph. By using it, 
Concert or Grand Records can be perfectly operated, and 
running of small records not interfered with. 

Graphophone Dupliphone Attachment $1 6.00 
Phonograph " " 16.00 

Illustrated Catalogues mailed on application. 

HAWTHORNE & SHEBLE MFG. CO., Incorporated. 

297 Broadway, N.V. Citv, 604 Chestnut St., I'hilu. 

Mfgrs. Horns, Horn Stands, Cabinets and Talking Machines, Supplies. 



B, OUppi ItlB. £ 



A USEFUL ATTACHMENT m 

One of the most useful appliances in connection with 
our 8-inch l Precision Lathe is the Traverse Mil- 
ler and Grinder whico mills and 
rinds work the entire length of 
at lie. It is invaluable for such 
work as fluting,channeling, groov- 
ing, key way cutting, etc Easy of 
adjustment to any angle. The 
finest and most accurate of work 
can bedone with this attachment— none better possible. 
For fluting taps, reamers, broaches, counter bores, etc., 
it is unrivaled. 
FANEUIL WATCH TOOL CO., Brighton, Boston, Mass. 





You Want the Best Lathe and 

GHUGKS 




Drill 




BUY 

WESTCOTT'S 

Strongest 
Grip, Great- 
est Capacita 
and durabil- 
ity, Cheap and Acciwatv. 
VVestcott Chuck Co., Oneida* X. Y.» II. S. A. 
Ask for catalogue in English, French, Spanish or German* 
First Phize at Columbian Exposition, 1893. 



PRINT 

YOUR 

OWN 

CARDS, etc. 

small Newspaper Press 



Typesetting easy. Money 
a for 



$5 PRESS gilT'. . 

maker or saver. Send stamp" for catalogue, presses, type, 
paper, etc. THE PRESS CO., Mcriden, Conn. 



Do You Know there is NONE 
EQUAJ. to 

AH OLDS 

Gasoline Engine 
$25.00 

pays for this ad., and thousands are 

made happy by our address. 

OLDS MOTOR WORKS, DETROIT, MICH. 




"PERFECT BRAND" 
Asphalt Ready Roofing;. 

l'hemost durable and 
strongest gravel surfac- 
ed ready roofing on the 
market, requires no 
painting, and is cheap 
and lasting, Anyone 
can lay it over boards, 
tin or shingles. 
Also a Full liue of our one, two and three ply Asphalt 
and Coal Tar Roofings. 
Write for prices and particulars to 

HOOFING IH.PARTMENT, 

THE CORK FLOOR AND TILE CO. 
139 Congress Street, - BOSTON, MASS. 




Economical Gas Engine Igniters 




Dayton Electrical Mfg. Co. 



of every description for 
Stationary. Mariue or 
Automobile Engines, 
Dynamos, Magnetos* 
Starters, Coils a u d 
Plugs for either touch 
or jump spark. 
80 St. Clair St., Dayton, 0. 




PALMER BROS., 



PALMER Stationary 
and Marine Gasoline En- 
gines and launches. Motor 
Wagon Engines, Pumping 
Kngines. 

B3T Send for Catalog, 

- MIANUS, CONN. 




GAS and GASOLINE ENGINES. ZtlllL 

HIGHEST GRADE ENGINES FOR ALL POWER PURPOSES. 

Iiargest Exclusive Gas Engine Factory in America. 

Kngines held in stock in principal cities for quick delivery. 
SEND FOR OITIt NEW ILHTSTIiATEl) CAYALOGIIE 5. 
FOOS CAS ENCINE CO., Station A, SPRINGFIELD. O. 




DESIGNS. 

Air cushion, Hasan & Meinecbe 

Badee, M. M. Gordon 

Belt body or similar article, W. Vitzthum.. 
Bier cle Saddle pommel spring, A. Oleson.. , 
Book leaf, J. Geer 



33.543 
SLKti 

:13.. r )i',T 
33.MM 
a:l,565 



{Continued on page ssu 




Prices $160 and up. Send tor Catalogue, 



Stock Sizes 14 to 22 foot. 
Safe, Reliable and fully guaranteed. 

PIERCE ENGINE CO., 17 N. 17th Street, Racine. Wit 
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BEAUTY 

that is more than skin deep 
is acquired by a few mo- 
ments daily use at home o£ 

THE 

Whitely 

Exerciser 

The beauty o f health, grace, 
pleneeis, erect figure and perfect 
form is the result of its use hymen 
women and children. II expands 
chest, develops bust, corrects 
round shoulders, strenetbei 
the back, reduces corpuTenc< 
and promotes 

Perfect Physical 
Ilevclomiiciit. 

Equally essential to athlete 
andj invalid. Your doctor 
will recommend the 
Whitely if you ask him. 
Four Grades— $2,$3,$-*,$5. 

SOLD BY DEALERS. 
The new "Tirkr Book- 
let" full of original illus- 
trations a »d spn r kliug 
facta SENT FKf££. 

Special X-Mas Offer. 

j #n receipt of price we will 
l forward one machine pre 

paid to any address, and will \ 

refund money on it" — 
1 if unsatisfactory. 

S6DQ lUC. Education,*' t'v 

Dr. Anderson of Yale. Every page of 
interesting and meets somebody's ne«d. 
out, fully illustrated. 

WHITELY EXERCISER CO., 

25 Bradley Building, Chicago. 



BALL BEARING- AXLES AND RUB- 

ber Tires.— A paper read before the Carriage Builders' 
National Convention, Philadelphia, October, 1804, show- 
ing the advantage to be derived from the use of ball 
bearings ana pneumatic tires in road vehicles. Con- 
tained in Scientific American Supplement, No. 
!MI*J. Price 10 cents. To be had at this office and from 
ail newsdealers. 




WYCKOFF, SEAMANS & BENEDICT 
327 Broadway, New York. 



ARMSTRONG'S No. THREADING MACHINE 




Can be attached to bench or post. 
Designed for threading the 
smaller sizes of pipe, iron o:- 
brass, also bolts. Has two speeds, 
one lor pipe ^ to 1 inch ; the 
other for pipe \% to 2 inches, 
inclusive. Uses the regular 
Armstrong adjustable dies. Oth- 
er attractive features. Send for 
Particulars. The Armstrong 
Ifs. Co., 139 Centre Street, 
New York. Bridgeport, Conn. 



THE B. F. BARNES 
UPRICHT DRILLS. 

Strong, Well Built and l'ii-To- 
Date in Every Particular, 

The cut shows our 20" Drill which we 
guarantee to drill up to one inch in 
Hteel and one anil one-fourth in- 
cite* in cast iron. We believe it is 
just a little ahead of any other 20" drill 
on the market. The next size, 23 'swing 
is about ready fordelivery. wesball 
be glad to send you printed matter. 
H. JO. HAKXE& CO., Roekford, 111. 





By (.^ORGE M. HOPKINS. 

20th Edition Revised and Enlarged. 

914 I'nges, S'20 Illustrations. 

Price $4.00 In cloth; $5.00 in half morocco, postpaid 

This is a book full of 
interest and value tor 
Teachers, Students, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics, l his splendid 
work gives young and 
old something worthy 
of thought. It has In- 
fluenced thousands of 
men in the choice of a 
career, tt will give any- 
oug, young or old, in- 
formation that will en- 
able him to compre- 
hend the great im- 
provements of the day. 
It furnishes sugges- 
tions for hours of in- 
structive recreation. 

Send for large Illustrated Circular 
and complete Table of Contents* 

MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN. 
361 BROADWAY, NEW YORK. 




Bowling alley light reflector and pin indicator, G. 

Burkhardt 33,5ti3 

Braid. \„ Brandt 33,56i» 

Cigar box, XI. Switzer 3.'J,;">il 

Comb. K. VV. (irell 33.53T 

Copying press frame, L. Bailey 33,5t)0 

Dental crowns, draw plate for swaging, Brewer & 

Burteind... 33.544 

Fabric, W. II. Fletcher 33,570 

Game or puzzle board. K. V). Boyle 33,564 

Gas and electric light fixtures, ornamental trim- 
mings for, K. Got li berg 33,555 

Gas burner. Clark & Hoeft 33,554 

Grinding mill body. T. Cascadeu, Jr 33,558 

Hook. V. Kemether 33,551 

Hook, picture, E. Melchers 311550 

Lamp chimney, J. F. Mcllenry.. £4,553 

Match syie, .1. M. Kaiser 33,539 

Nut lock. W. 1j. Lyman 33,557 

Planter seed plate, corn. F. K. Lathrop 33,5t>l 

Pneumatic despatch systems, receiving tube for, 

R. T. Jenney ; . . 33.548 

Prism plate, .)- G. Brown 33,5*12 

Rubber foot mat, F. H. Turner 33 

Shirt sleeves and yoke, I. B. Keller 33. 

Slicer frame, vegetable. G. Walker .. 33 

Slipper ornament, J. A. Dalrymple 33 

Square and scroll, tailor's. L. A. Egglestrn 33, 

Surveying instruments, vernier plate for, G. L. 

Buff. 33 

Tobacco moistener, S. Strauss 33. 

Tread power wheel. VV. J. McDermott 33. 

Trimming G. VV. Merrow 33, 

Turpentine box, I). C. Beltz 33, 

Valve deflector, I). Wheatley 33 

Weather vane, D. Haight 33. 



TRADE MARKS. 

Beer, lager, Wacker & Birk Brewing and Malting 
Company 

Biscuit, sweet almond, II. Lalo 35,42^, 

Boilers, cleaning compound for steam, M. P. Soto- 
mayor 

Boors and shoes and leather for same, Rice & 
Hutchins 

Cards, playing. United States Playing Card Com- 
pany 

Cereal products and preparations, J. V. Hecker 

Chocolates, T. M. swetland 

Coats and pants for boys and youths, Cohen & 
Lang 

Coffee, roasted, Arbuckle Brothers 

Coffee substitute. .Muscatine Oat Meal Company. . 

Collars, cuffs, shirts and waists, H. C. Curtis & 
Company 

Corsets, A. B. 1 lodge 

Corsets, E. T. Muir 

Cutlery and surgical instruments, certain named, 
C. Lutters & Cie 

Dentrifrice, J. G, Pease 

Dyes, certain named, Pearl Lustre Dye Company. 

Flour, Fulton Milling Company 

Furniture. Copeland & Durgin Company 

Game, certain named. ,1. A. G. Beales 

Hats, Rothschild Brothers 

Hooks, back band, S. Ward. Sr 

Horseshoe nails, North Western Horse Nail 
Manufacturing: Company 

Liniment. A. Lagerkraus 

Medicament, Trommer Company 35,403, 

Medicated bathing fluid. G. Buckle 

Medicinal preparation, certain named, S. O. Ster- 

Medicinal tonics, i'\ Comar & Fils et Cie 

Medicine, certain named, E. S. Sloan 

Mineral machinery and implements, Krogh 
Manufacturing Company 

Mineral water and non-alcoholic beverages, Du- 
quesne Distributing Company 

Molds, compound or mixture for making, Stoppel 
A Andrews 

Oils, cotton seed, American Oil Company 

35,435 to 

Oysters, G. W. Dunbar's Sons 

Painters' supplies exclusive of paints, Adams & 
Kiting Company 

Paints, pigments, and painters' supplies, certain 
named. Continental Manufacturing Company. 

Paper and envelops, writing and mourning, 
Schlageter & Nolck.. 

Remedy, certain named. J. B. Jourdan 

Remedy for certain named diseases, J. F. Bahl.... 

Salt and baking powder, table, J. Butler 

Seeders and drills, grain, La Crosse Plow Com- 
pany 

Spectacles or eyeglasses, American Optical Com- 
pany 

Stationery, certain named articles of.Spencerian 
Pen Company 

Suspenders and shoulder braces, Morris Brothers 

Tablets, laxative, it. Pierson. 

Tea, Hunt & Company 35, 414 to 

Tin. rooting, Albany Hardware and Irou Com- 
pany 

Tobacco and cigarettes, certain named, B. Houde 
&Cie 

Tobacco, plug chewing. Smith & Scott 

Tobacco, twist. New Guinea Compagnie 35,129, 

Toilet and medicinal preparations, X. Pene 

Toilet preparations, certain named, Naamlooze 
Vennootscbap Eau de Cologne Fabrik, Voor- 
been J. c. Boldoot 

Watch movements, Hampden Watch Company... 

Watches, clocks, cutlery, and gold and fountain 
pens, C. A. Kiger 

Watches, watchcases, find watch movements. 
Keystone Watch Case Company 35.378 to 

Watcbes, watebcases, and watch movements, 
Philadelphia Watch Case Company 35,385 to 

Water for drinking purposes. Crescent Ice Com- 
pany 



35,411 
35,423 



35,433 



35.374 
35,4'i4 
35,421 



35,395 
35.4 19 
35,42U 

33.3!) 1 
35.392 
35,31*3 



36.3SD 
35.31<t 
35,4: ;2 
35.435 
35.447 
35,H75 
35,31)0 
35,442 



35.443 
35.4U1 
35,404 
35,400 

35,407 
35.410 

35,406 

35.446 

35,412 

35,434 

35.430 
35,427 

35,440 

35,441 

35,372 
35,408 
35,409 
35,42ti 

S5.445 

35,37t> 

35,373 
35,394 
35.41)2 
35,418 

35.444 

aV42S 
35,431 
35.4:10 
35,398 



35,397 
35,377 

35,388 

35, 384 

35,387 

35,413 



LABELS. 

* A. B. C," for beer, American Brewing Company. 
' Bechtel Brew." for bottled lager beer, George 

Bechtel Brewing Company 

' Black Bass," fur beer, American Brewing Com- 
pany 

* Black Bass Beer," for beer, American Brewing 

Company 

* Black Tulip Claret," for wine, Weyricb & Schley 
1 Boss John." lor tobacco, Finsser Brothers 

Tobacco Company 

' Brieht-iue." for silver polish, K. A. Fichter 

' Brook wood," for whisk v, J. Thompson 

' Cascarine." for a stomach medicine, Rea 

Brothers & Company 

■ Charmion Egyptian Cigarettes," for cigarettes, 

L. Kinkeistein 

' Cincalco Tonic." for a tonic. Pittsburgh Homeo- 

pnthic Pharmacy-.- 

'Corrective Syrup," tor a medicine, Corrective 

Syrup Company 

' Cowsill's Expectorant," for a medicine, W. Cow- 



7.869 

7,872 

7.R70 

7.87] 
7,8?;J 

7.880 
7,883 
7,874 

7,891 

7,877 

7.R88 

7,892 

7,889 

7,8R4 

73'* 



gill.. 

' Durkasco," for canned goods, A. E. von Cotz- 
hausen... 

'Gravel Spring." for mineral water. Seligman 
Brothers 

1 Great Dane," for whisky, J. Thompson _ 

llowdah Brand," for canned sugar corn. United 
States Printing Company 7,805 

1 Manx Brand." for canned corn, United States 

Printing Company 7,8fi(i 

Old Loyalty," i»r plug tobacco, Finzer Brothers 
Tobacco Co ropany 7,882 

'Our Lulu," for cigars. Wood Mercantile Com- 
pany 7,878 

' Plug Smoking," for smoking tobacco, Finzer 

Brothers Tobacco Company, 7,879 

' Probono," for canned poods, A. E. von Cotz- 

hausen 7,863 

k Red Cr»ss," for whisky. Western Distilling Com- 
pany 7,876 

' Red Cross Antiseptic Shampoo," for a shampoo. 

Red Cross Chemical Company 7,886 

1 Red Cross Disinfecting and Deodorizing Pow- 
der," for a powder, Red Cross Chemical Com- 
pany 7.8S5 

'Rn-Zone Dust B»g," for a medical compound, 

Tha-Mou Cure Company 7,887 

'Spurt," for plug tobacco, Finzer Brothers To- 
bacco Company 7,881 

'Star .Metal Polish," for metal polish, Bell Manu- 

f actu ring Company 7,884 

• Suckow's Rheumatic Remedy," for a medicine, 

,1, K. Suckow 7,890 

' Summer Menu tips Brand." for canned tomatoes. 

United States Printing Company 7,867 

'TheS&S Shirt Waist Trousers," for trousers, 

,1. Salsburg 7,862 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863. will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway. New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 each. 
If complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway. New 
Turk. Other f oreifin patents may also be obtained. 
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ELGIN NATIONAL WATCH CO. ELGIN, ILL. 



WELL 



DRILLING 
Machines 



Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BHOS., Ithaca, N, Y. 



AMERICAN PATENTS. — AN INTER- 

esting and valuable table showing the number of patents 
granted tor the various subjects upon which petitions 
have been filed from the beginning down to December 
31. 1894. Ccntained in Scientific American Sup- 
plement, Mo. 1 OO'i. Price 10 cents. To be had at 
this office and from all newsdealers. 




THE LAMP OF LAMPS 

For every outdoor purpose the new electric light, 

CLOVER LEAF LAMP 

is the best. Wind and water proof. Cannot blow 
out. Best for carriages, autonioVileP, yachts, boats, 
|SL|-" etc. A strong, sate and handswine 'lamp — e;isi|_v 
*^~ convertible into n house lamp. Will give con- 
tinuous light for fifty or sixty hours. No smoke, 
v» no grease, no smell. Price, with 3-cell battery, $15, 
American Klectrlcnl Novelty A; Mfg. *'o., 

a«« Centre Street, New York. 
Write for 1900-19*1 Catalogue of Electrical Novelties. 



KROMSKOP 

Color Photography 

Nature's Reflex ! '" It stems almost amirade .'" 
"To the already long list of marvelous devices which 
will come into common every-day use must be added 
this last and most pleasing gift of science." 

K romnkon'M K Tomograms and Kromskop's 

Cameras, now ready. B^° Send stamp Jor booklet. 

IVES KROMSKOP COMPANY, Incorporated, 

13*24 Chestnut Street, Philadelphia. 
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Watct) 



y^zz 



The reputation of the IngcrtMtll I>ollur AVlltch is firmly eshttilisheil as an art-unite, reliable ' 
titnepieie. Its splendid performances have gained the faith of the nation. " The test of time " — in 
both senses of the phrase— has ilenioiistrateil beyond a doubt that the watch is not a toy, but a prac- 
tical timepiece, conventional in size, handsome in appearance and Guaranteed to Keep Accurate Time 
for < Ine ^ ear. For sale by 10,000 dealt rs. or sent postpaid in V. S. and Canada upon receipt of Al 

HOB1, H. IXtiKKSOLI, A lllllt,, Itept, 147, 67 Ourtlandt St., Xetv York. X. Y. 








You will not get left 

If you Own 

One of the Reliable 

'Accurate-to-the-Second 

DUEBEIMiAMPDEN 

WATCHES 

LOOK FOR THE NAME "DUEBER" IN CASE 

"John Huru'oek" 21 Jewels. For Gentlemen. 
"Special Railway" 23 Jewels. For Railway Men. 
"The-HM," K«r Ladies. 

Our "Uulde t« Watch Buyers" Sent Free. 
The Dueber. Hampden Watch Works. - Canton, O. 



There ar e Two classes 

of farmers in the country— those who read 
HOARD'S DAIRYMAN and those who don't. 

Those who DO read HOARD'S DAIRYMAN 
are the prosperous, intelligent, energetic kind. 
They wouldn't appreciate it if they were the 
other kind. 

They buy everything that any other farmer 
does — because they are Farmer* first and 
dairymen afterwards. 

That's why HOARD'S DAIRYMAN pays adver- 
tisers so extremely well. 

HOARD'S DAIRYMAN, 

/,s Ft. Atkinson, Wis. 



MINERAL PRODUCT OF THE UNITED 

States in 1895-18%.— A valuable table, accompanied by 
statistics. Scientific American Supplement I 1 1!». 
Priceincents. F(.r sale by Munn & Co. and all news- 
dealers. Send for 1897 catalogue. 



?8u USE GRINDSTONES ? 

If so we can suppi? you, Alt sizes 
iimiiiii it'll and iiuiiiiiiitiii'il. always 
kept in stock. Remember, we make a 
specialtyof selecting stones tor all spe- 
cial purposes, fif Ask for catalogue 

The CLEVELAND STONE CO. 

2d Floor. Wilshire, Cleveland, 0. 




FOR TME 



GREATEST 
FAMILY 

NEWSPAPER 



$1 

Leslie's Illustrated Weekly 

It tells the story of contemporaneous events and illustrates it 
with the most artistic pictures. Its correspondents ami 
writers cover every important field the world over. 

[ ESLIE'S WEEKLY is a paper to keep on the library table, and to read and 
^ re-read, and to file away for useful reference. It is read by more families of 
culture and refinement among the masses than any other paper of its class in the 
world. It is the greatest, best, most attractive and cheapest of all American educa- 
tors. Its special features are worth your time and money. They include Jasper's 
Weekly Mints to Money-Makers, answering without charge questions regarding 
Stock and Bond Investments; Hermit's Life Insurance Suggestions, answering 
without charge questions concerning Life Insurance. 

Send One Dollar to the publishers' address below, and Leslie's will be mailed 
to you regularly each week for a period of four months. 



LESLIE' 

ttO FIFTH AVENUE 



S WE 



EKLY 

NEW YORK 



November 24, 1900. 
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WE TEACH 

Wherever 
the Mails Reach. 

We are teaching mechanics 
the theory of their work. 
Helping misplaced people t 
to change their wortc. t En- 
abling young people tositp- 
port themselves while learning a profession. 

250,000 students and graduates in Jiechmlcal, 

Electrical, Sleam and Civil Engineer-in;;, Ardiitt-cturp, 

Chemistry, Ornamental Deslirn, Stenography, Book- 
keeping, etc. Write for circular, and mention 
subject in which interested. . 

OTERN1TI0II1L CORRESPOSDESCE SCHOOLS, 

Established 1891. Capital $1,500,000 

Box 842, 8c ranton, Pa. 




ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our Free Illustrated Book. 
" CAN I BECOME AN ELEC 
TRICAL ENGINEER?" 

We tt-ach Electrical Engineering, Electric Lighting, 
Electric Railways, Mechanical Engineering, Sleam Engi- 
neerinn, Mechanical Drawing, at your home by mull. 
Institute indorsed by Thos. A, Edison and others. 
ELECTRIC ALENU1NEEK INSTITUTE, 
Dept. A, 240-242 W. 28tl St., New York. 




College Course at Your Own Home 

Complete courses in Language, Literature, Science aDd 
full under-graduate work, leading to degrees from char- 
tered universities. Competent professors, graduates of 
European and American universities. Sena for full in- 
formmtion. University Extension College, Detroit, Mich. 



FREE SCHOLARSHIPS 



;d number 

.ENGINEERING 






TO A LIMITED NUMBER^ 
I|ElectrIeftI,M*tcb'n'l, Blarln e ,| 
H Stationary o r Locomotive 
" (Including 1I«miWI Draw Ins)i 

American School of Correspondence, Boston, Mass. 

yChartereddy Commonwealth of Massachusetts) 



BICYCLE TIRE REPAIRING. — THE 

Mending of Single Tube Tires. -A practical article illus- 
trating the method of inserting patches an* plugs witb 
pliers and pluggers, together with rubber band Plueeing 
and the use of puncture bands. 9 illustrations. Con- 
tained in Supplement I 1 »*i. Price 10 cents. For 
sale bv Munn & Co. and all newsdealers. 

WARREN'S Natural Asphalt Stone 
Surfaced Ready Roofing. 

The surface is completed 
at the factory and does 
Mute nnt require paintinj. Dur- 
able and economical. Coiu- 
1 paratively flre-pro»f. Has 
B 2 inch lap edge. Genuine 
[Trinidad aspbalt. De- 
si a n e a for application 
without the help of skilled roofers. 
Warren Chemical & Mfg. Co., 85 Fulton St., New York. 



Thetouftvs 
Companion 



Free Every 
Week to 
January I, 
1901. 



We shall be glad to send to any one 
requesting it our Illustrated Announcement of 
the new volume for 1901, and also a sample 
copy of a recent issue containing Mary E. 
Wilkins's article, "When People Wrote Letters." 



There 


is no Better Investment 




For 
$1,75 
Than 
This, 


C/ HOSE <who subscribe now, sending $1.75, the yearly 
subscription price, nuith this slip or the name of this 
publication, <will receive all the remaining issues of The 
Companion for 1900, including the Double Holiday Numbers, 
FREE, and then the issues for fifty-two <weeks, a full 
year, until January 1 , 1902. This Offer includes the gift 
of the new Companion Calendar, lithographed in 12 colors 
from exquisite designs painted expressly for The Companion, 
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PROPOSALS. 

FF1CE OF THE KNGINEEU, TUIRD LtCHT- 
1 louse District, Tom»kinsviHe, N. V. Sealed pro- 
posals will be received at tliis oftice'until 12 o'clock, noon, 
Friday, November 30tb- 1900, and then opened, for fur- 
nishing the material and labor necessary for building 
an extension to the Office Building at the Light-House 
Depot, Tompkinsville, N. Y. Specifications, forms of 
proposals, and other information may be had on appli- 
cation to D. P. HEAP, Lieut. -Colonel, Corps uf Engi- 
neers, U. S.- A., Engineer Third Light-House District. 



WANTED. Good novelties, suitable for advertising 
purposes. Address with particulars, 

OWL NOVELTY CO., 695 Broadway, New York. 



The Youth's Companion, 
Boston. Mass. 




&/>e "FOR.TIS" 

Electric Ejce reiser 



A USEFUL GIFT FOR MOST PEOPLE. 




Complete Manicure Outfit in 
plush and satin lined case con- 
sisting of file, curicle knife, 
cuticle scissors and 6 emery 
boards, quality warranted, at 
$1.90. Our latest catalogue 
of manicure goods and cases 
mailed free or charge. 

Emil Forquignon Mfg. Co., 
835 Broadway, New York. 



A DESIRABLE HOLIDAY GIFT. 




DR* PER S 

Recording Thermometer 

Standardized and Warranted. 

Gives a correct and continuous record 

in ink on a weekly chart. 

jy Writs for particulars. 

THE DRAPER MFG. CO., 

152 Front Street, New York. 



DEFIANCE MACHINE! WORKS 

DEFIANCE. OHIO. U.S.A. 



ir HUB, SPOKE., A 



50 YEARS' 
EXPERIENCE 




WAGON, CARRIAGE. 
ST" AND HOOP ~y. 
I MACHINERY '\ 

SEND ("OR ' CATALOGUE. 



NOW READY. 

AN AMERICAN BOOK ON 



Horseless Vehicles, 



Automobiles and 
Motor Cycles* 



OPERATIC!) BY 

Steam, Hydro-Carbon, Electric and Pneumatic 

Motors. 

By GARDNER D. HISC0X, M. E. 

Author of " (;ii8, Gasolene itntl Oil Vapor Engines," 

mid " Mechuiiitul Movement*, lH'vlcct« 

and Appllanees ." 

Price $3.00 Postpaid. 

This work is written on a broad basis, and comprises 
in its scope a full illustrated description with details of 
the progress and manufacturing advance of one of the 
most important innovations of the times, contributing 
to the pleasure and business convenience of mankind. 

The make-up and management of Automobile Vehicles 
of all kinds is liberally treated, and in a way that will be 
appreciated by those who are reaching out for a better 
knowledge of the new era in locomotion. 

The book is up to date and very fully illustrated witb 
various types of Horseless Carriages, Automobiles and 
Motor Cycles, with details of the same. 

Large Svo. About 400 pages. Very Fully 
Illustrated. 

%J?~ Send for circular of contents. 

MUNN & GO. 361 Broadway, New York 



raoe Marks 
Designs 
Copyrights Ac. 

Anyone sending a sketch and description may 
quickly ascertain our opinion tree whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency lor securing patents. 

Patents taken through Munii t V Co. receive 
special not ice. without charge, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms. 4*> a 
year; lour mouths, $1. Sold by all newsdealers. 

& Co. 3B< o'"*"'- New York 

Branch Office. 625 F St.. Washington, D. C. 




USLPPUtDl— 
I MOISTUBt. 
fii-SELF- . 
.REGULATING.. 
StLf.VtMTIUTlMGI 



IHCUBATORSK! 

One Style Only, OUR BEoT. 

Warranted to last Ten Years and to 
oat-hatch any other incubator— bar 
none; TlIIS OK YOTJB BOBBY HACK. 
Circular and price list FREE. 
Poultry Manual anil Calalnerue No,134jl6c. 

CYPHERS INCUBATOR CO., 

Bostoo, Haas. Wayhuid,N. X. Chicago, III. 



RUNNING GEARS T/ff 



For AUTOMOBILES. 

gS3JST 4eTOe OTTO K0NIGSL0W, 



Cleveland, 
Ohio. 




_ It triumphs over obstacles; 
itenables you togratif y your 
highest ambitions; to 
achieve; to accomplish; to 
It marks the difference be- 
tween success and failure and 
makes man the supreme master of 
his destiny. By our new system 
you can learn this wonderful 
science in a few days at your own 
home, you can cure diseases, bad 
habits and wield wonderful power 
and influence over others. Our 
richly illustrated book on Hypno- 
tism, Personal Magnetism, Mag- 
netic Healing, etc., tells how. lt*s 
fre*». It is intensely interesting 
and full of startling surprises. It 
has been the means of starting 
thousands of persons on the road 
to success. A postal card dropped 
in the hnx at tlie corner will bring 
this wonderful book to your very 
door. Address, 
New Yr\r*r Institute of Science, 
Dent P. T. 2, Koc-liexier, N. Y. 




ICE 



MACHINES, Corlis* Engines, Brewers* 
and Bottlers' machinery. THE V1LTER 
MFG. CO., 899 Clinton Street. Milwaukee, Wis. 



$75 



Month and Expenses; no experience 

needed; position permanent; self-seller, 
Pease Mfg. Co., Stat'n 10, Cincinnati?©. 



NEW YORK 

MRS. LOR1 



SHOPPING by a responsible and 
experienced lady. Send for circular. 
, 53 West 24th Street. New York City. 



Expert Model Making. Established l*n7. VVm.Traut- 
man. Proprietor Chieatro Model Works. Chicago, III. 179 
E. Madison St. Write for catalogue of Model Supplies. 

TYPE WHEELS. MODELS *- EXPERIMENTAL WORK.SMALLMKHIHERY 
I NOVELTIES tk ETC. NEW TOR JC. STENCIL W0KK3 100 NASSAU ST N.T. 



NOVELTIES & PATENTED ARTICLES 

Manufactured by Contract. Punching Oies, Special Ma- 
chinery. E. Konigslow&Bro., 181 Seneca St.,Cleveland,0. 



Experimental & Model Work 

Cir. & advice free. Wm. Gardam & Son. 45-51 Rose St.,N.Y. 



GRINDING MILLS 



FOR ALL PURPOSES. 

Bqgardus Patent Uni- 
versal Eccentric Mill. Address J. S. & G. F. SIMP- 
SON, 'iS llodlley Street, Brooklyn, N. Y. 



% 



MMIFIC & EXPERIMENTAL WORK. 

IflUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD. Fox Bldg.. Franklin Square. New York. 



D 'AMOUR & LITTLEDAlE MACHINE CO. 

S 130 WORTH ST.. NEW YORK. 



PATTERN AND MODEL MAKERS. 



AUTOMOBILE TRANSMISSION. 

Best variable speed device. Write for catalogue. 

EMPIRE MOTOR WORKS, 

808 Washington St., Bnffalo, N. Y. 



WHO MANUFACTURES 

CHAIN-MACHINES which bend, cut off and con- 
nect the links aiitoituitically ? (Anchor chains.) 
Please address replies to 

F. O. Ii., 143. care Scientific American. 



WER FABRIZIERT 

KETTENMA8CHINEN, welche die Kettenglieder 

ail t inn uti sell wickeln, durenschueidenundeinhangen? 
(Ankerglieder.) 
(iefl. Offerten heliehe man unter F. O. L., 143» an 

das Comptoir des Blattes zu richten. 




RED 



wo oo 

A'RAND WATtR TIGHT S» I L-CD £» . 

ANY DIAMETER , ANY DEPTH. 

WILLIAMS MFG CO. KALAMAZOO MICH. 



1=2 H. P. GAS ENGINE CASTINGS 

Materials and Blue Prints. Write for Catalogue 9. 
PARSELL & WEED, 129-131 W. 31st Street, New York. 



EnR QAI C —Machine Shop, brass and iron foundry 
rUn OALCi not large, but well equipped. Present 
owners not active nor conversant with the business. A 
thoroughly capable man who would know what and how 
to manufacture, with some capital, can buy this plant 
on rery easy terms . Address 
WATERTOWN MFG. CO., Watertown, Wis. 
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FIRST 

PREMIUMS 



SEND FOR FREE CATALOGUE. 

Prairie Slate Incubator Co., 
Homer City, Pa. 



VOLNEY W. MASON & CO., 

Friction Pulleys, Clutches & Elevators 

PROVIDENCE, R. I. 



D. L.HOLDEN 
e 14 SouthBroaoSL Philadelphia Pa. 

.OOLt'MANUfAlTimER 



SEE FIRST PAqe SCIENTIFIC AMERICAN SEPT. 2 . 1 399 . 



£GUN 



CATALOGUE now READY. 
Will be mailed on receipt 
lnf %M U ll ol two-cent stamp, 
THE H. & D. F0LS0M ARMS CO., 3l6B'way, New York. 




avkins' Kew Catechism of Electricity 
for Engineers, Electricians, 
Wiremen and Amateurs, 5(H) 
pages 300illustrations,bound 
in leather, pocketbook form, 
old titles and edges. Strict- 
ly Up to-Date. Postpaid, $2. 

T. AuricI* Co ,.63 Fifth Ave., S.Y. 



GRANT TOOL POST GRINDER .... 

Very useful in tool rooms and machine shops 
where the quantity of cylindrical grinding 
will not warrant the purchasing of au expen- 
sive univeisa] grinder. Experimental Work, 
^T^ S] ecial Tool, Models, etc. Address 
GRAJIT Ml <;. Co., ima John luruut. lirideepf>rt,Oonn. 



X « aUdVCUlC how to make « 3a day 

Hll ^^S * absolutely 6ule . We 

^^ ^^^^ furnish the work and teach you free, you work in 
the locality where you live. Send ua your address and we will 
explain th« business fully, remember we guarantee a clear profit 
of $3 for every day's work,absolutely S ure. Write at once 

3«VAL JHAMJFACTLKIXG CO., "0x354, "etrolt, Mien! 



FREE! 



ELECTRICAL SCIENTIFIC NOVELTIES. 

Models of Locomotives. Kailwayp, Dynamos, Motors, etc. Safe, Practical, Durable. Most complete line 
in the W»fld. Illustrated booklet tells all about them, went free. 

THE CARLISLE & FINCH CO., %'d'd East Clitton Avenue, Cincinnati. Ohio. 



WHOLESALE BOOK 

Edition for 19U0-19U1 CATALOG 
Now ready. Costs <> (.-cuts PostttgL- to Mall. 416 panes, 
6 by 9 inches, advertising 1 .'.."OO lto»L». (libit-*. 
PiM-lodlfals. etc*., cle.. ill WIioIcmuIv l*i-i<-i». All 

l)Ooks carried in stock. Best catalog ever priuted and 

sent free of charge. 

Till! HOOK SII'I'LV rmiFANV, 200-S WnbashAvc, Chicago, 



Astronomical 

AND 

Engineering 

Instruments 

MANUFACTURED BY 
W. <fc. II. MOGEY. 

Bayoime City, N. J. 
BT Send /or Catalotat. 
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fTHOROUGHlINSPECTIOMS 




AND 

INSURANCE 

AGAINST- LOSS 

OR 

DAMAGE 

TO 

PROPERTY* 

AND 

LOSS OF- LIFE 

AND 

INJORV 

TO- PERSONS 

CAUSED-E/ 



STE^BOlLH^KPLOSIOTiS 

JA-Aijxn •President 'V-B-Frankidi -Vice President 

_ J-B-PlERCE'SECB/TARY r'B-ALLEN-22VlCEPRESlDENT 
I ILABRAIWERD. TREAS. Lr.MlDDLEBKOOK.ASSTSECYI I 



Always * Seasonatile. 

Spring, Summer, Fall and Winter in hot weather or 

cold, tine weather 
or wet, up bill or 
down dale, the 

WINTON 
MOTOR 
CARRIAGE 

is available for 

service. It is* nut 

affected by the 

thermometer, i b 

absolutely safe, 

easy t o operate, 

can be controlled at will, as to speed, and it costs but 

l>£ cent a mile to run. Hydro-Carbon System. 

THE WINTON MOTOR CARRIAGE CO.. Cleveland. Ohio. 

Eastern Department, 120 Broadway, New York City. 




Price « 1,200. 



AUTOMOBILE PATENTS 
EXPLOITATION COMPANY. 

IMJEUTAKES:- The manufacture of Automobiles and Motor- 
Cycles. The examination of Automobile patents. To enlist capital 
for the development of Inventions. 

V V K X I S II LS : — Spec ialists t • make thorough examinations of 
patents. Experts to test motors ami automobiles. Opportunities to 
inventors to present properly their propositions to concerns willing 
tn Lonsiilcr ami to undertake the same. 

1*1' lit'll A.^IOs :-- All meritorious patents, licenses and inventions 
relating to motor-cycles, motors, (rears, automobiles and their parts. 

F. li. HYDE, Secretary. «? William St.. New York. 



A Christmas Presen t 

of a HAYNES-AP- 
PEIISOX AUTO- 
MOBILE wouldbe 
very appropriate for 
your wife, and then 
she would be 1111 to 
date. The wealthi- 
est and most fash- 
ionable people are 
buying them for 
Christmas pres- 
ent s. All our 
Automobiles are 
furnished with 
powerful double 
cylinder, vari- 
able speed gaso- 
line engines. 
The most reliable power on earth. Buy your Automo- 
bile from old and experienced builders. We are the 
oldest in America. Immediate delivery. No Agents. 
THE HAYNES-APPERSON CO.. - K0K0M0, INDIANA 





1 Candle Power Lamps. 

8 Lamps in Series on 
1 00 to 120 volts. 

4 Lamps in Series on 
50 to 60 volts. 



Christmas Lighting 

edison pimpuE Lamps 

for Christmas Trees. 

No Danger, Smoke or Smell. Lamps either rented or sold. 

Full directions furnished, enabling anyone to readily 

wire and put up the lamps. 

Can be used only in houses having electric lights. 

Address 

General Electric Company, 

harrison, n. j. 




"WOLVERINE" 

Gas and Gasoline Engines 

STATIONARY and MARINE. 

'Wolverine'' is the only reversible 
MarineGas Engine on the market. 
It is The lightest engine for its 
power. Requires no licensed en- 
gineer. Absolutely safe. Mid. by 

WOLVERINE MOTOR WORKS, 

;13 Huron Street, 
Graud Rapids, Mick. 



CHARTER ENGINE 

Any Place 

by Any One 

for Any Purpose 

Fuel— Gasoline, Gas, Distillate 

Stationaries. Portables, Engines and 

Pumps, Holsters 

H3T' State Your Power Needs 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 
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Mil CHB£SLY*Cu 

lAMpMsate 



If it isn't an Eastman, it isn't a Kodak. 

&ake a 

Kodak 

home for 
CHRISTMAS 



Kodaks, $5.00 to $35.00. 
Brownie Cameras, $1.00. 



EASTMAN KODAK CO. 



Catalogues free at the 
dealers or by mail. 



Rochester, N. Y. 



WATSON 

D°VQN> 




EARTH, 

ASPHALT. 
VMTS0N WAGON COMPANY. 

P.O.BOX 176 CANASTOTA. N.Y. 



ORROW c g£ZZl" 

^ FITS ANY CYCLE, |00,000 IN USE 

MT ADDS PLEASURE AND SAFETY- ALL DEALERS SELL THEM. 
ride 50 miles-pedal only 35. ECLIPSE MANUFACTURING C?, elmiraTn.y. 



M 




Hartford Typewriters 



& 



j*«A* 



PRICE 
$60.00 



SHIFT KEY. 



Hartford No. 2— Full Keyboard. 
Hartford No. 4— Single Keyboard 

B3sr* Catalogues on application- 

The Hartford Typewriter Co. 

472 Capitol Ave., Hartford, Conn. 



rmt tdli 

PURE ASBESTOS 

REPLETE WITH AIR CELLS 
STRONG. LIGHT. FLEXI 



|5T0S r 
COVERINGS I 

ABSOLUTELY FIRE PROOF. I 
PERFECT NON-CONDUCTORS.! 
BLE EASILY APPLIED.! 



(MADE IN SECTIONS 
| FIT STANDARD PIPE 

H.W. JONNI 

*f!EW YORrvCMICAGO'THQ! 
wnr 
J ASBESTOS MATERIALS. 
■ ROOFING MATERIALS. 



THREE FEET LONG. 
* INCH TO 16 INCHES. 

S M'F'G COl 



LIQUID PAINTS a STAINS 
ELECTRICAL MATERIALS. 



The New England Watch Co. 

ARTISTIC SPECIALTIES 

for the Season are shown 

In Our Blue Book for Ladies' 
In Our Red Book for Men's 

Watches. 

Either orboth sent on application. 
37 Maiden Lane, 149 State Street, 

New York, N. T. Chicago, 111. 

Sprectels Building, San Francisco, Cal. 




Bristol's Patent Steel Belt Lacing. 




READY TO APPLY 



FINISHED JOINT 



The simplest, cheapest 
and most perfect Belt 
Fastening for all kinds 
of belting. Sam- 
ples sent /i*e«, 

, The Bristol Co. 
Waterbury Conn. 



"Light of Asia" Lamp 



The Smallest Porta- 
ble Electric Light. 

Unlike all other portable 
lights, the batteries of the 
"Light of Asia" Lamp do 
not deteriorate unless used. 
For a good light, for short 
intervals, this lamp is unex- 
celled. The " Ligb t of A Kin " 
Lamp* is made with a view to 
beauty, and is mounted in an 
aluminum shell covered with tine 
leather. Price S3. 00, postpaid. 
Every One Guaranteed. 

ELECTRIC CONTRACT CO. 

61 ELM STREET, NEW YORK. 



Weight, 5>£ oz. 
I tn. diam. 
J ins. long. 
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TEN-YEAR TEST. 

The following letter from one of the largest cement manufacturers in the 
world proves positively the marked superiority of THE GRIFFIN MILL 
for pulverizing either rock or cement clinker. 



•I 



AMERICAN 



The Egypt Portland Cement works. 

The Pennsylvania Portland Cement Works. 



CEJVIE NT COMT»AWY 

OWNERS OF 

The Columbian Portland Cement Works. 



The Giant Portland cement Works. 

Tite Jordan, N. Y., Portland Cemmt Works. 



Messrs. Bradley Pulverizer Co. Egypt. Pens., August 25, 1899. 

Gentlemen : Replying to your inquiry as to what we think of THE GRIFFIN MILL, we will say that the first Griffin 
Mill used in grinding' Portland cement was erected in our Egypt works ten years ago, where it is still in operation. Since 
then, as from time to time we have built new works, we have equipped them all with Griffin Mills. We have now in opera- 
tion at our several works, thirty-seven mills. 

We know all about the grinding- machinery used in the various cement works in this country, but think the Griffin 
Mill superior to any other for grinding Portland cement and the raw material from which it is made. What we think of the 
Griffin Mill is shown by the fact that within the last week we have given you an additional order for more mills. 

Yours very truly, AMERICAN CEMENT CO., 

John W. Eckert, President. 



The demonstrated success of the GRIFFIN MILL for pulverizing all refrac- 
tory substances allows us to sell them on their established record. Write us 
for names of manufacturers who are daily using them with perfect satisfaction. 



f THE BRADLEY PULVERIZER CO., 



Boston, Mass. 
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GRAMOPHONES I 



THE 

United States Gramophone Co., 

Stewart Bldg., Washington, D. C, 

owns the Letters Patent for the GRAM- 
OPHONE and Its Indestructible Record 
Discs. These patents have never been attacked, 
nor have Gramophones and Records made under 
them ever been declared infringements, except 
through judgments confessed by a former 
agent of the Gramophone ; such judgments 
have no legal value. The Gramophone patents 
cover all Talking Machines in which the rec- 
ord groove proitels .'he stylus, and in which 
hard-pressed record discs are used. 
SUITS HAVE BEEN ENTEREII AGAINST the parties offering the Zou-o-phoue (a bold copy 
of the Gramophone). 

Dealers and users are WARNED against buying them, or they make themselves liable for heavy damages. 

United States Gramophone Company, 

Canadian Parties Address: E. BERLINER, PRES. 

E. BERLINER, 2315 St. Catherine Street, MONTREAL. 




THE JOHNSON ROTARY PUMP. 

Simpleof construct ion, positive 
in action, easy and quiet in ope- 
ration. Especially adapted to 
pumping soap, oil, sugar, lard, 
glucose, acids, starch, clue, var- 
nish, coin and water, malt, etc. 
Large sizes for irrigation. 

.Made as a beltorsteam pumpj or com- 
bination, or operated hy electric motor 
or gasoline engine. Manufactured ¥y 4 
1>A VIS. JOHNSON CO., Station V, CHI0A6O. ILL 




ACETYLENE 

OO YOU KNOW that the most light, least trouble, 
greatest comfort can be secured by using good burners. 
The best burner is D. M. STEWARD'S W«NDKR. 

Write, inclosini: 25 cents, for sample. 

STATE LINE TALC CO., Chattanooga, Tenn., U. S. A. 



All variettesai lowest prices. Rest Railroad 
Track and Wagon or Stock Scales made, 
AIbo 1000 useful articles, including Sates. 
Sewing Machines, Bicycles, Tools, etc. Save 
Money. Lists Free. Ciucag* slai/k Co.. Chicago. 111. 



AWARDED 

Grand Prix at 
?arls, 1900, 



JESSOP'S STEELf 

for Excellence in Quality and Workmanship. 
NEW YORK OFFICE, 91 JOHN STREET. 



O^ M II A to writofcr our^60-page free book. 

J m\ ^M ^^ Tells how men with small capital 

^^ MM W ^v can make money with a Magic 

I - ^^ I %# Lantern or Stereoptico n. 

McAllister, *r*. opttei.o, 4» >'w«u St.. n. y. 



A KODAK OR CAMERA 




SELL THE CHQICEST STYLES OFTME 
BEST MAKERS 2OT0 40 PER CENT. 
OISCOUNT TO CASH BUYERS 



Pn. II. OOUST PHOTQ-MnTERIRLS CO. 

120 S. SALINA ST.. SYRACUSE, T*. V. 



